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The  way  things  are  popping  these  days  we 
need  a  weekly  newsletter  to  keep  up  instead  of 
a  moutlily  magazine.  The  biggest  bombshell 
was  the  publication  of  part  of  the  '*Doyle 
Diaries"  by  Evans  K6BX  in  his  Newsletter* 
Tm  pretty  sure  that  >'oii  \^^on't  read  one  word 
about  diis  in  QST  or  me-too  CQ,  which  leaves 
only  73  to  spill  the  beans. 

Tliose  of  you  who  are  morbidly  addicted  to 
my  editorials  know  that  1  take  an  awfully  dim 
view  of  the  way  K6BX  goes  about  things.  He 
is  usually  sickenly  pompous  and  emotional  in 
his  rantings  and  often  destructive.  Well,  he 
hasn't  changed.  His  latest  Newsletter  emotes 
and  pompouses  on  for  28  pages;  it  is  a  lulu, 
I  enjoyed  it. 

The  important  part  of  the  Newsletter,  almost 
hidden  amongst  the  onrush  of  hysteria,  was  a 
word  quote  of  a  letter  purportedly  written  by 
ex-League  Director  John  Doyle  W9GPI.  I  had 
heard  runiors  of  such  letters  and  how  they 
exposed  a  plot  on  the  part  of  a  few  Directors 
to  take  over  the  ARRL  and  run  it  with  an 
iron  fist  I  had  heard  that  these  letters  were 
involved  with  the  sudden  resignation  of  Doyle 
a  few  months  back.  The  letter  published  by 
K6BX  describes  in  fairly  good  detail  the  whole 
plot  ,  .  .  the  ^^^ay  tliese  men  went  about  rework- 
ing the  ARRL  management  system  so  they 
could  control  it  .  .  .  their  incredible  plans  for 
the  future  .  .  .  and  he  pulls  no  punches,  naming 
names  and  giving  intimate  secrets  about  Hun- 
toon  ,  .  .  Hoover  ,  .  .  control  of  QST  ,  ,  • 
Budlong  being  fired  .  ,  ,  how  they  brow-beat 
wishy-washy  Directors  into  letting  all  tliis  hap- 
pen .  -  .  and  on  and  on* 

If  the  material  is  a  hoax  then  we  should  see 
a  healthy  legal  suit  developing.  If  it  is  factual, 
and  the  details  of  the  letter  are  hard  not  be 
believe  since  the  plans  laid  out  jibe  so  closely 
with  the  events  that  have  happened,  then  the 
question  arises,  "what  can  be  done  about  the 
situation  and  how  can  it  be  prevented  from 
happening  again?"  Since  this  tlirows  a  dark 
cloud  coxier  over  the  election  of  the  present 
Directors  one  solution  might  be  to  turn  tlieir 
chairs  over  to  the  Vice-Directors.  These  gentle- 
men could  then  set  about  eliminating  the  new 


de  W2NSD 


never  say  die 

Executive  Committee  system  of  nmning  things 
which  vhtuaUy  invites  someone  to  step  in  and 
become  dictator,  with  concomitant  building 
funds,  cancellations  of  national  conventions, 
and  proposed  rules  changes  being  freed  down 
tlie  members'  throats- 

I  suspect  that  KGBX's  News  Letter  ^14 
(30^)  may  have  to  go  into  additional  printings. 

Incentive    Licensing 

M)  mailbag  runneth  o\  er.  A  few^  in  fa\  or  of 
restricted  voice  bands  have  written  in  .  .  , 
"get  all  those  damned  fids  off  the  phone  bands" 
.  ,  *  and  a  couple  of  thousand  opposing  it  have 
registered  tlieir  protest,  Lve  been  accused  of 
bias  .  ,  .  and  I  admit  it.  To  get  the  opposite 
bias  youl!  just  have  to  read  QST. 

I  do  join  tlie  proponents  of  incentive  licens- 
ing in  one  thing:  decrying  the  large  number  of 
amateurs  who^t  once  they  have  obtained  tlieii^ 
license,  are  content  to  buy  a  station  and  settle 
back  to  just  plain  operating;  Few  of  these  chaps 
read  73  for  we  have  little  of  interest  for  th€*m, 
so  there  isn't  much  point  in  my  talking  about  it 
here. 

But  must  we  turn  to  government  edict  to 
force  these  lazy  amateurs  to  mend  their  ways? 
Must  we  inconvenience  or  discourage  tens  of 
thousands  of  amateurs  who  do  take  an  in- 
terest in  tlieir  hobby?  Perhaps  there  is  another 
way.  1  know  this  is  heretical  in  th«e  days  of 
leaping  socialism,  but  my  tendency  is  to  try  to 
get  along  with  a  minimum  of  laws  and  a 
maxinium   of  understanding  and   cooperation* 

What  other  incentiv^es  are  there  besides 
frequency  allocations?  Tm  sine  we  can  come 
up  with  something  else.  Power  differentials 
have  been  suggested.  This,  like  frequency  seg- 
regations, would  be  difficult  to  police^  i-CH^niring 
the  FCC  monitoring  stations  to  increase  their 
staflFs  or  else  forget  the  whole  thing.  There  are 
so  many  multi-kilowatt  stations  on  the  air  to- 
day undetected  that  it  just  isn't  feasible. 

Special  call  signs  have  been  suggested.  I'm 
inclined  to  like  this  idea.  Since  the  old  order  of 
caD  signs  has  been  viiiually  wrecked  we  might 
be  able  to   set  up  a  call  sign   system  which 
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would  reflect  license  qualifications.  Suppose  we 
establish  six  grades  of  licenses:  Novicej  Tech- 
nician, General,  Advanced  (same  technical 
exam  as  Extra,  but  without  20  wpm  code)^ 
Extra^  and  Special  (particularly  awful  exam). 
The  class  of  license  could  be  designated  by  the 
second  letter  of  the  call  and  the  status  of  this 
special  letter  would  111  bet,  drive  a  lot  of 
fellows  toward  higher  classes  of  license.  "Don- 
ble-you  Bee  Two  See  Cue  Em,  this  is  Double- 
you  (heh,  heh)  Ess  Two  En  Ess  Dee."  Well, 
you  know  that  CQM  isn't  going  to  stand  that 
one  for  long.  The  extra  letter  in  the  call 
would  be  a  mark  of  accomplishment  and 
would  be  much  sought  after.  The  lazy  amateur 
would  be  branded  as  such  every  time  he  goes 
on  the  air. 

ARRL 

If  my  mail  reflects  the  anti-segregation  feel- 
ings of  the  amateurs  so  strongly,  I  can  just 
imagine  the  tenor  of  the  mail  flooding  in 
down  at  Newington.  In  spite  of  this  mail,  the 
August  issue  of  QST  is  virtually  silent  on  the 
subject.  One  letter  in  favor,  none  against,  and 
not  one  word  in  the  editorial.  We  don't  find 
out  what  is  really  going  on  until  we  check  into 
the  mice-type  in  the  "Happenings"  where  we 
find  til  at  the  ARRL  has  submitted  two  pe- 
titions to  tlie  FCC,  both  requesting  the  as- 
signment of  portions  of  tlie  bands  for  higher 
grades  of  licenses. 

There  are  indications  that  die  pressure  of 
resigning  members  and  irate  manufacturers 
and  distributors  is  being  felt.  We  shall  see  in 
the  September  QST  how  much  they  have 
backed  down.  It  is  possible  that  they  may 
ask  diat  small  segment  of  the  phone  bands 
(50  kc)  be  set  aside  for  higher  classes  of 
Hcenses,  This  is  a  good  compromise  for  it  is 
doubtful  if  the  FCC  would  set  themselves  up 
with  such  a  monitoring  headache,  which 
would  let  the  whole  mess  blow  over. 

The   Institute 

The  shocking  exposure  of  the  ARRL  by 
K6BX  and  the  cynical  admittance  by  the 
League  in  the  July  QST  editorial  that  they 
had  no  intention  of  polling  the  members  be- 
fore making  even  the  most  drastic  of  de- 
cisions for  them  has  brought  in  such  a  pile  of 
mail  demanding  that  sometliing  be  done  that 
I  have  taken  a  little  time  off  from  my  mad 
race  to  keep  everything  iTinning  here  and 
tiled  to  work  out  a  possible  solution  to  the 
problem. 

The  first  step  in  solving  a  problem  is  to 
identify  the  problem.  Perhaps  I  am  over- 
simplifying  tilings,   but   it  seems   to   me   that 
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mitters, or  other  gear.  For  complete  details  of 
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Rugged,     Jidhtv/ejght^     and     reaJ      pe-i^orm^l^.     i&ooms,      1^^| 
: diameter    aluminum    tubing    elamervt^    3/16^    diameter    alw^l 
ImirtUjTO.  ;;rpd    preassembled    on    booms-    Trorisf or nier    dipojS| 
|or    Ri&ddi    Motcti.    Do  of    ond    Quad    Arrays    avdlldb^lte;      ;  ;  r 
^Model    A144*1  }-r-l}    ekmeiit,   2    meter,    bobm    12' ^1   i$T2iW.^ 
'  Mod  el    AT  44-  7^-  7    e  f  e  me  nf ,    2    m  efm  ^    boom    S'  M^Ji^  ^ 

^ModM    A220-n-^n  -alemont,    iVit    meter,    boom  H-^S^    '^Mi 
UAq^fd    A^30?1 1-T-l:l;i-  element^    3^  vfrteW,    boom    5?  7.7l( '1 


>  MITER  .laEAws: ,; 

fFull  ^sii;e,  '■wide' spaced/'  b66rh%-  I'V^'^'at^B'^'l^^ 

Ldemenir*   ^'^   diamst*!*'   abminum  tubing.    Reddr  Motch   foii 

pSf^ct.  52  ,ohrti  -f^ed    til    SWR.  ..^ ' 'l 

hModel    A50-3^5    element,    6    meter,    boom    6'  |l3.9S 

]ModeJ    A50-5—^   element,    6    meter,    boom    12'  $|*<|ifli 

;:Model     A50-6™-6    elemeht,    6    meter^    boom    20*  3^ji^| 

:  Mode?    A50-fO^I0    etement,    d    m^f#ri  Tbobm    24'  49^1 

iModeJ   A50^3P™Portab[e  3;;efer«ent>  ^^  H^til 

P-  vhf"m6&ili-halos  '  -^ 

j  A I  um  in  u  rn    co  nstru  ct  i  on;    m  och  f  n  ed    bord  wa  r^ ;    Redd  I  Mafth ; 

^for    52    OF    72    ohm    direct    fe^,  ?^^?hme+«r.    Dv^  two 
^vbonds    one    52   ohm   feed    Hne. 

I  Model  :  AM-2M— 2    meter^-  with    mo^i.            :j  44*7<>^ 

|ModdlAM-22™-2    meter,   stacked^  Com  piete  I4*S^I 

;^  Modeh  AM-^M^-^    nrief^r,    with   ma^t.         J;       :  ,•  liiSfll^ 
iModel- AM*26^...and:^2,::duaf    hob,    wlih^^v^riiii^t- •  ---UASr 

I  VHF   COLIN iAR    ARRAYS 

Hightwelght    m^chonrcdlfy    bofonced    VHF    antenrvb    iysfiHviJ ' 
;  Extrerniy    high    power    gain,    major    front    iobe/  bw    SWR, 
;  ond    broad    bo t^d    coverage;    fpw    artgb    of    rod  lotion :  and 
I  large   copfyre   orio.    32    and    64    element   arrays    ova  Hob  N,. 
Modef   CLOT6—?  meter,    16  eJemenf  ioJineoK    ;    :  :     $1^^ 


Modfif    €1*216—1*/^    meter^    16    element    col  in^art 
Model    Ci*4 16^34.   meter,  :;16    element    coNneorr 
Model   C t-MS™-"U ni versa  1:  mo tcbSng   stub   mofthes 
300  ohm    16   ebment  aritemai  fjbj  3^    52j:pr 
';  -^2  ^ohm  feed   iines^f-;-'      .        .V^-;'-'"  •■^••r;  J, 


^m 
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our  diflSculty  is  one  of  communication  ,  ,  • 
which  is  a  strange  one  for  a  hobby  such  as 
ours.  But  see  it  Tm  not  right  in  this.  I  suspect 
that  we  need  a  good  metliod  of  communica- 
tions for  all  amateurs  to  know  what  is  going 
on  and  to  participate  in  the  formation  of  new 
rides  r  modifications  of  old  ones.  If  we  could 
find  some  way  to  provide  a  bias-free  method 
of  letting  amateurs  know  what  each  other  are 
thinking  T  beheve  that  our  hobby  would  run  a 
lot  smoother. 

Now  .  .  .  how  do  we  accomphsh  such  a 
thing?  Well,  I  have  a  suggestion. 

I  propose  that  we  set  up  an  Area  Co- 
ordinator for  each  call  area  who  will  report  on 
the  matters  discussed  and  resolved  by  clubs 
within  his  area.  Each  Area  Coordinator  will 
liave  Division  Directors  for  each  section  of  his 
ai-ea  and  these  men  will  attend  local  club 
meetings  and  report  on  the  decisions  reached 
by  clubs  within  their  sections.  An  Area  Co- 
ordinator might  have  from  five  to  fifteen 
Division  Directors  to  keep  him  up  to  date  on 
all  of  his  area.  The  DD  will  be  in  touch  with 
the  clubs  on  a  direct  basis  and  in  touch  w^ith 
club  officers  so  that  his  reports  will  reflect  the 
thinking  of  the  amateurs  in  his  section*  The 
Area  Coordinator  will  make  a  report  including 
the  information  from  the  DD's  and  this  report 
wiU  be  published  each  month  by  the  Institute 
of  Amateur  Radio  and  copies  will  be  dis- 
tributed to  AC'S,  DD's,  all  officials  of  the  FCC, 
ARRL  Directors  and  officers,  all  government 
offices  in  any  way  involved  with  amateur  radio 
(MARS,  etc.  )j  and  by  suscription  to  any  ama- 
teurs interested  in  knowing  just  what  is  what 
for  the  nominal  subscription  rate  of  $1  per 
year,  which  doesn't  cover  the  costs  involved  by 
a  long  shot,  but  which  will  weed  out  those 
uiDon  whom  it  might  be  wasted. 

This  whole  thing  will  take  a  bit  of  doing, 
but  I  think  we  can  get  it  set  up  before  the 
end  of  the  year. 

This  will  provide  a  meahs  for  all  amateurs 
who  are  interested  enough  in  their  hobby  to 
attend  club  meetings  or  write  to  their  Division 
Dii'ector  with  their  opinipns  to  know^  what  is 
going  on  and  to  wield  some  influence  in  the 
course  of  amateur  affairs.  Our  little  bulletin 
should  be  invaluable  to  the  FCC  in  their 
honest  attempt  to  manage  oiu'  hobby  in  our 
best  interests  and  should  be  equally  helpful  to 
ARRL  Directors,  perhaps  preventing  them 
from  going  off  on  a  tangent  midesu-ed  by  the 
amateurs  because  of  the  personal  influence  of 
one  or  two  Directors.  Since  the  ARRL  is  not 
providing  any  such  service  I  hope  they  won't 

(Turn    to   page    88) 
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Thafs  the  opinion  of  VHF'ers 

EVERYWHERE! 


I 


Cfegg  THOR  6  60  watt  phone 
or  CW  transceiver  for  6  meters. 
Built-in  VFO,  push-tO'talk  &t 
keying  relay.  Receiver  features 
nuvlstorized  front  end  crystal 
lattice  filter*  BFO  for  SSB  and 
CW  reception  .  .  ,  price  $349.95. 


-  • .  and  the  best  way 

to  verify  these  opinions 

IS  right  at  your  own  receiver. 

Listen  across  six  or  two.  Pick  out 
the  best  signals  and  you  will  find  a  piece 
of  Clegg  equipment  behind  them  every  time! 
Listen  to  the  ham  who's  hearing  and  working 
the  choice  DX  .  .  .  the  guy  who's  digging  them 
out  of  the  QRIVI  and  noise  .  -  .  he's  probably 
using  Clegg  gear  too! 

A  little  more  eavesdropping  will  provide  the 

clincher.  The  enthusiastic,  on  the  air  endorse- 
ments by  Clegg  users  (and  those  who  wish  they 
were)  should  convince  the  most  skeptical.  They 
all  add  up  to  the  one  word  . . .  '*UN BEATABLE". 

So  .  •  .  times  a'wasting  .  .  .  see  your  dealer 
today.    He's  got   a   Clegg   rig  to   match   any 

pocket-book  or  any  requirement 


Visit  your  distributor  today  and  see  the  famous  Clegg  family 

that  is  making  VHF  history. 


^1 


ZEUS  6  &  2  meter 
transmitter  185  ^atts 
AM  &  CW  .  .  .  $e9S,00  amateur  net 


INTERCEPTOR 

§  &  2  meter  receiver 
i  .  ,  $473.00  amateur  net 


VENUS  G 

SSB  transceiver  185  watts 
PEP  Cdming  soon. 


99'er  stx  meter  8  watt 
transceiver  .  .  .  $159.95 
amateur  net 


See  your  Distributor  or  write  for  information. 
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Ferrite  components  and  ferrite  core  induc- 
tors have  come  into  general  use  in  recent  years* 
Despite  their  appearance  in  a  very  wide  range 
of  common  equipments,  many  amateurs  remain 
unaware  of  the  amateur  equipment  applica- 
tions of  these  materials  and  commonly  avail- 
able components.  Commercial  applications 
range  from  the  "rod"  antennas  used  in  trans- 
istor portables  to  the  universally  used  ferrite 
core  TV  horizontal  deflection  components.  One 
component,  which  has  immediate  amateur  ap- 
pUcation,  is  the  broad  band  matching  trans- 
former, or  balun,  which  is  widely  used  in  mod- 
em TV  tuners. 


The  balun  is  housed  in  a  Mtnibox  and  com- 
mercial decals  finish  off  the  job.  Various 
views  of  the  unmounted  balun  are  also 
shown. 


Before  we  go  into  the  apphcations  of  the  fer- 
rite core  imit,  a  review  of  the  balun s  in  current 
amateur  use  is  in  order,  Baluns  (BALanced  to 
UNbalanced  rf  transformers)  are  widely  used 
to  eifect  transition  from  balanced  to  unbalanc- 
ed transmission  lines  with  an  impedance  trans- 
formation of  4  to  T  In  amateur  VHF  practice, 
the  most  common  form  of  balun  is  of  the  coax- 
ial cable  t>^pe.^ 

In  this  configuration^  a  half -wave  phasing 
section  of  coaxial  cable  is  connected  in  parallel 
with  the  coaxial  transmission  line.  The  bal- 
anced connection  is  made  across  the  center  con- 
ductor terminations  of  the  phasing  section 
which  provides  the  required  180°  phase  rever- 
sal. Since  the  voltages  at  the  unbalanced  end  of 
the  circuit  are  in  parallel  and  the  voltages  at 
the  balanced  end  are  in  series,  there  is  a  4  to  1 
impedance  step-up  from  the  unbalanced  line  to 
the  balanced  output*  While  performance  of 
these  coaxial  line  baluns  is  excellent,  there  are 
obstacles.  The  major  problems  are  the  length  of 
line  required  for  the  phasing  section  at  the 
lower  frequencies  and  the  limited  bandwidth 
over  which  a  particular  balun  will  operate. 

The  limited  bandwidtli  problem  is  overcome 
in  the  untuned  coil  balun*  In  this  configuration, 
two  bifilar  wound  coils  are  connected  as  shown 
in  Fig.  T  At  tlie  series  connected  end,  the 
lines  are  balanced  to  ground  and  will  match  an 
impedance  of  twice  the  characteristic  imped- 
ance of  the  line.  At  tlie  parallel  connected^  or 
unbalanced,  end  the  circuit  wiU  be  matched 
by  an  impedance  of  half  that  of  tlie  coiled 
lines.  This  results  in  an  impedance  ti^ansform- 
ation  of  4  to  1,  For  this  circuit  to  work,  the 
input  must  be  effectively  decoupled  from  the 
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output  and  this  must  be  accomplished  without 
introducing  excesive  losses. 

In  theory,  this  condition  will  occur  only 
when  the  coiled  transmission  lines  are  an  odd 
multiple  of  a  quarter  wave  in  length.  However, 
in  practice  J  the  coiled  lines  serve  as  a  choke 
which  eflFecti\  ely  decouples  the  input  from  the 
output  Since  the  inductance  of  the  choke  is 
not  critical,  these  baluns  will  function  over  a 
wide  range  of  frequencies.  Band  widths  of  10 
to  1  are  normal  with  the  lower  frequency  limit 
being  that  at  which  the  windings  are  less  than 
a  quarter  wave  in  length. 

The  familiar  'ladder"  coils  used  in  the  anten- 
na input  circuit  of  early  television  receivers 
were  a  conunercial  application  of  this  type 
balun.  Many  amateurs  have  used  these  coils 
in  their  VHF  installations  with  good  results.  It 
should  be  noted  that  in  this  discussion  only 
the  most  common  series^parallel  balun  configu- 
ration is  treated.  This  connection  results  in  the 
4  to  1  impedance  transformation  and  a  transi- 
tion from  balanced  to  unbalanced  lines.  Other 
connections  are  possible  but  are  beyond  tlie 
scope  of  this  article.  It  is  in  this  75  to  300  ohm, 
unbalanced  to  balanced  configuration  that  the 
TV  baluns  have  been  most  often  used. 

With  the  availability  of  economical,  modern 
ferrite  core  materials,  their  use  in  TV  receiver 
baluns  was  a  logical  development  Since  the 
e£Bciency  of  the  ferrite  core  baluns  for  receiv- 
ing applications  in  the  range  of  54  to  216  nic 
has  been  proven  in  several  milhon  TV  receiv- 
ers, it  was  considered  worthwhile  to  try  these 
units  at  the  lower  frequencies.  In  addition,  it 
was  desired  to  test  them  in  low  power  trans- 
mitting applications.  John  Landek  W9WOK, 
of  Admiral  was  approached  for  details  on  these 
units  and  he  kindly  came  tlu'ough  with  the  in- 
formation and  some  samples  of  the  coils  used  in 
Admiral  TV  receivers* 

These  baluns  were  used  unchanged  in  the 
tests  that  were  conducted-  The  windings  of 
the  baluns  were  connected  as  is  shown  in  Fig. 
1  and  the  balanced  termination  connected  to  a 
200  ohm  resistive  load*  The  unbalanced  ter- 
mination was  connected  through  a  commercial 
SWR  meter  to  the  output  of  a  3*5  to  60  mc 
low  po^^■er  transmitter,  RG*38/U  cable  was 
used  between  the  transmitter,  the  SWR 
meter  and  the  balun.  The  4  to  1  ratio  of 
SWR  meter  and  the  balun.  The  4  to  1  ratio  of 
the  balun  is  maintained  in  this  test  and  use  of 
the  50  ohm  Une  enabled  use  of  the  50  ohm 
SWR  meter  and  a  commercial  50  ohm  rf 
power  meter  for  comparative  tests.  Subsequent 
on  the  air  tests  verified  that  similar  results  are 
obtained  in  75  ohm  unbalanced  to  300  ohm 
balanced  applications. 


The  transmitter  was  modulated  about  90% 
\\  ith  a  1000  cycle  test  tone  and  the  balanced 
deflection  plates  of  a  monitor  scope  were  con- 
nected across  the  200  ohm  load.  The  purpose 
of  the  scope  was  to  observe  the  modulated  rf 
envelope  for  flat-topping  or  other  evidence  of 
balun  core  saturation  on  modulation  peaks.  Rf 
voltage  across  each  half  of  the  200  ohm  load  re- 
sistor was  measured  with  a  Hewlett-Packard 
410E  VTVM  and  die  actual  power  in  the  load 
computed  from  these  readings.  These  readings 
were  verified  by  substituting  a  commercial  rf 
power  meter  for  the  balun  and  200  ohm  load. 
The  commercial  SWR  meter  was  left  in  the  line 
and  switched  to  the  relative  power  position  to 
insm-e  that  the  transmitter  output  remained  es- 
sentially michanged  under  both  test  conditions. 
The  fingers  and  the  nose  were  used  to  gauge 
heating  of  the  balxm  core  and  windings. 

The  transmitter  was  tuned  up  on  6  meters 
into  the  50  ohm  power  meter  and  the  loading 
adjusted  for  15  watts  output.  After  the  SWR 
was  verified  as  being  essentially  1  to  1,  the 
output  was  transferred  to  the  balun  terminated 
in  the  200  ohm  load.  Transmitter  tuning  was 
touched  up  for  exacdy  15  watts  output  and  the 
S^VR  was  read  and  recorded-  This  procedure 
Avas  repeated  on  10,  20  and  40  meters.  The  ba- 
lun did  not  heat  excessively  at  any  frequency 
and  no  distortion  of  the  modulated  rf  envelope 
was  noted.  Results  of  these  tests  were  as 
follows: 


Frequency  in  mc 


54       28 


14 


SWR  1.1:1   1.2:1    1.4:1    1.6:1 

The  transmitter  was  retuned  to  54  mc  and 
tiie  power  increased  until  excessive  heating  of 
the  balun  was  observed.  The  SWR  rose  shghdy 
at  this  power  level  but  the  rf  envelope  remain- 
ed undistoited  on  modulation  peaks.  This  test 
was  repeated  with  other  baluns  of  the  same 
type  and  in  each  case,  excessive  heating  was 
noted  at  between  20  and  25  watts. 

Based  on  these  tests,  it  appears  tiiat  the  un- 
modified TV  baluns  will  be  perfecdy  satisfac- 
tory for  use  on  6  and  10  meters^  could  be  used 
on  20  meters  and  might  be  used  on  40  meters. 
Just  to  play  it  safe,  a  maximum  power  of  20 
watts  should  not  be  exceeded-  Although  the  TV 
baluns  were  not  tested  on  2  meters,  there  is  no 
reason  why  they  should  not  be  fully  satisfactory 


300  OHM 
BALANCED 


/q\  75  OHM 
^  BALANCED 
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The  ferrite  core  balun  is  connected  to  the 
coaxial  receptacle  and  the  binding  post 
terminals.  The  balun  is  supported  by  its 
leads. 

at  these  frequencies*  As  mentioned^  the  bnliins 
were  used  unchanged.  Somewhat  better  low 
frequency  perfomiance  might  be  obtained  by 
increasing  the  number  of  turns  in  the  windings. 
However^  it  is  believed  that  General  Ceramics 
Q-2  ferrite  material  is  used  in  the  cores:  Gen* 
eral  Ceramics  recommends  this  material  for  use 
in  wide  band  transformers  between  10  and  225 
mc  so  it  is  doubtful  that  performance  at  the 
lower  frequencies  could  be  greatly  improxed. 
Since  these  balun s  are  used  in  most  TV  sets 
today,  supply  should  be  no  problem.  Various 
makes  of  sets  were  checked  and  part  numbers 
obtained.  Checks  with  the  local  distributors  of 
the  various  brand  sets  disclosed  that  most  stock 
the  balun  coils.  However,  since  Standard  Coil 


tuners  are  very  w  idely  used  and  since  regular 
parts  distributors  stock  replacement  parts. 
Standard  Coil  part  numbers  are  listed.  The  coil 
is  stocked  as  an  assembly  and  a  few  other  parts 
which  are  not  used  in  this  apphcation  come 
mounted  on  the  board.  However,  the  price  is 
still  reasonable,  .\ntenna  Transformer,  Standerd 
Coil  Part  Number  31T-413,  is  the  replacement 
part  for  the  various  Model  "T"  tuners  and  it 
sells  for  $1,90  net.  The  Antenna  Input  Assem- 
bly for  the  "FN**  and  "FD"  series  of  tuners. 
Standard  Coil  Part  Number  31T3398-01  or  -02, 
sells  for  $1.15  net. 

The  photographs  show  a  very  convenient 
method  of  mounting  the  femte  core  TV  bahui. 
The  case  is  a  Bud  23^''  x  2ii''  x  l%"  Minibox.  An 
SO-239  coaxial  connector  is  mounted  on  one 
end  of  the  box  with  a  ground  lug  secured  under 
one  of  tlie  mounting  nuts*  A  dual  insulated 
binding  post  assembly  is  mounted  on  the  other 
end  of  the  box.  The  balun  is  ^vired  between  the 
temiinals,  supported  by  its  leads.  Although  val- 
uable in  the  shack,  this  unit  is  equally  valuable 
in  tlie  shop  for  v  arious  balanced  to  unbalanced 
matching  jobs, 

...  W4WKM 


Parts  Kit  Available 

Complete    kit,    including    coil,    box,    SO-239 
coax   connector   and   screw  terminals. 

W4WKM-1     Kit    (order   from   73,    Peterboro, 


Noise  Limiter  for  CW 
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Joe  Wiilioms  W6SFM 


The  CW  noise  limiter  showni  in  the  diagram 
is  useful  w  ith  that  type  of  receiver  whose  ANL 
works  great  on  phone  but  which  is  next  to  use- 
less when  the  set  is  operated  in  the  CW  mode. 
When  connected  as  indicated^  this  accessory 
becomes  a  form  of  frequency  selective  short 
clanxp.  In  most  cases  it  won't  be  necessary  to 
remove  the  receiver  from  its  cabinet  in  order  to 
make  the  hook  up. 

Operation 

Since  many  CW  operators  prefer  a  tone  of 
about  500  cycles,  all  signal  and  noise  energy 
lying  above  that  frequency  wathin  the  audio 
image  of  the  receiver  can  be  trimmed  without 
affecting  the  legibility  of  the  code.  With  the 


diode  noise  limiter  connected  and  with  the  re- 
ceiver gain  controls  set  at  normal,  Uie  chpping 

500  OHMS 


CR2 
CRI 


TO 
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New  from  Gonset 


QUALITY  TRANSISTORIZED  SSR 

TRANSCEIVER 


that  is 


UlTM 


LIGHT  WEIGHT  •  lOW  111  COSI 


Gonset  has  scored  a  breakthrough  with  the  new  '^Sidewinder"— a  2  meter  SSB, 
AM  and  CW  transceiver  that  combines  technical  excellence  with  contemporary 
design  and  compact^  sturdy  construction. 

The  Gonset  "Sidewinder**  provides  coverage  of  the  entire  2  meter  band  in  four 
segments  1  Mc  wide.  It  has  built-in  VFO  and  the  receiver  is  completely  tran- 
sistorized. There  are  a  total  of  21  transistors,  6  diodes  and  three  tubes  in  the 
"Sidewinder"  which  operates  on  either  SSB,  AM  or  CW. 

The  power  supply  is  designed  for  snap-on  back  or  remote  installation  and  is 
available  either  as  a  kit  or  a  wired  and  tested  unit, 

CHECK  THESE  DELUXE  FEATURES  AT  YOUR  LOCAL  DISTRIBUTOR! 

•  Receiver  and  transmitter  utilize  dual  conversion.  •  Designed  for  mobile  and  fixed  station  operation,  •  Illumi- 
nated dial  and  "S"  meter.  •  High  voltage  power  supply  is  used  only  in  transmit  mode.  •  Highly  Stabilized  VFO. 

•  Crystal  lattice  filter  for  both  receiver  and  transmitter.  •  20  watts  PEP  input  SSB,  6  watts  input  AM,  20  watts 
input  CW. 

Transceiver:  8%^^  wide,  4^A^'  high,  7"  deep.  Power  supply:  %W  wide,  4%"  high,  5Vz"  deep- 
Weight:  7  Ibs.-lO  01.  Amateur  net  price  $349.95      Weight:  11  lbs.-2  oz.      Amateur  net  price-kit  $39 J5 

Wired  and  tested  unit  $49.95 

The  new  Conset  ^^ Sidewinder"  SSB  Trarisceiver  will  he  on  display  at  your  local  dis- 
trihutoT^s  in  August. 

GONSET*  INC. 

A  SUBSfOIARY  OF  ALTEC  LANCING 
eOl    SOUTH  MAIN  STREET,  BURBANK,   CALIFORNIA 


SEPTEMBER   1953 


11 


control  J  Rl,  is  advanced.  When  noise  pulses  of 
sufficient  amplitude  appear  across  tbe  second- 
ary of  the  output  transfomier,  either  or  both  of 
the  diodes  will  conduct  and  a  partial  short  cir- 
cuit will  be  applied  to  the  secondary  through 
Rl  and  CI.  CI  will,  of  course,  exhibit  less  ac 
resistance  at  the  higher  audio  frequencies  and 
the  threshold  of  avalanche  of  the  diodes  will 
occur  earlier  at  tliose  frequencies.  This  action 
takes  the  sting  out  of  ignition  noise,  QRN  and 
power  line  transients.  When  a  noise  spike 
causes  the  clamp  to  make,  the  entire  audio 
product  of  the  receiver  is  shunted  for  a  few 
microseconds.  The  code  tones  being  received 
will  be  perforated  but  unharmed.  In  severe 
noise,  if  the  value  of  Rl  is  further  reduced, 
the  incoming  CW  signals  will  trigger  the  noise 
limited  and  the  CW  will  chop  holes  in  the  noise 
with  an  action  like  that  of  a  cookie  cutter.  This 
sounds  a  bit  strange  but  often  makes  otherwise 
unreadable  signals  stand  out  so  that  they  can 
be  copied. 


The   Connections 

Where  the  receiver  has  the  familiar  screw 
type  connectors  on  the  rear  apron  which  are 
marked  500  ohms,  3,2  ohms  and  Common — 
the  noise  limiter  is  connected  to  the  500  ohm 
post  and  to  Common.  If  your  receiver  has  only 
a  voice  coil  connection  or  has  a  self  contained 
speaker,  the  hmiter  can  be  connected  between 
the  plate  of  the  audio  output  tube  and  Ground* 
If  this  type  of  hook  up  is  used,  Rl  should  be 
lOK  ohms  and  CI  should  be  a  ,47  mfd  at  400 
volts, 

.  .  ,  W6SFM 


Parts  Kit  Available 

We've  gathered  the  two  diodes,  pot  and 
condenser  into  a  package  for  you.  Catalog  price 
is  $3,59  on  the  parts.  W6SFM-2  Kit  (order 
from  73,  Peterboro,  N.  H;> .  ,$3.00 
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RTTY  Converter 


Jim   Kyle  K5JKX 

1236  N.  E.  44th  Street 

Oklahoma  City  1  1^  Okia* 


Many  RTTY  converters,  both  with  transis- 
tors and  with  vacuum  tubes,  have  been  des- 
cribed in  the  past  few  years.  However,  only 
one— tiie  W2JAV  unit— has  taken  full  advantage 
of  the  100-percent  redundancy  inherent  in  the 
RTTY  code. 

That  term  ^'redundancy/'  in  case  it  threw 
you,  is  one  bandied  about  by  speciaUsts  in  the 
field  of  information  theory ^  and  means  simply 
that  (in  this  case)  you  get  two  specific  items 
of  information  at  any  given  instant  to  tell  you 
what  the  fellow  on  the  other  end  sent. 

It  is  inherent  in  any  foiTQ  of  FSK,  because 
if  at  any  one  instant  a  mark  is  being  transmitted 
a  space  cannot  be.  If  you  receive  both  a  mark 
and  a  space  simultaneously ,  then  something 
is  wrong. 

Thus,  if  our  converters  were  designed  so 
that  we  had  signals  available  to  indicate  what 
was  not  being  sent  as  well  as  what  was,  we 
could  reduce  errors  by  requiring  both  a  mark 
and  "not-space"  to  indicate  a  mark,  and  vice 
versa. 

This,  of  course,  is  done  in  the  W2JAV  unit— 
but  the  converter  described  here,  designed  by 
use  of  symbolic  logic  and  digital  techniques 


+  3O0 


+33 


FIGURE   I 

Fig.  1.  Simplified  schematic  showing  opera- 
tion of  ''and"  gates,  with  neon  switches, 
Spst  switch  at  left  represents  output  stage 
of  Schmitt  trigger.  With  switched  closed, 
neon  goes  out.  Diode  is  forward  biased  and 
3 3 -volt  supply  flows  to  ground  through 
)  -nneg  resistor,  diode,  and  R2  in  series. 
Meter  reads  approximately  30  volts  across 
T-nrreg  resistor.  With  switch  open,  neon 
lights  and  approximately  100  volts  appears 
across  R2.  Diode  is  reverse-biased  and  no 
current  flows  from  3 3 -volt  supply  through 
I  -meg  resistor.  Meter  reads  zero  volts. 
If  left  half  of  circuit  (all  components  to  left 
of  point  A)  is  duplicated  and  connected  in 
parallel  at  point  A^  bolh  switches  must  be 
open  before  current  flow  through  1  -meg  re- 
sistor is  halted. 
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learned  during  a  two-year  bout  with  the  com- 
puter industry,  oflFers  a  few  additional  advan- 
tages. 

Among  these  advantages  are  the  fact  that 
the  printer  is  ne\er  allowed  to  run  open,  no 
tuning  meter  or  scope  is  used  yet  immediate 
visual  indication  of  proper  tuning  is  given, 
and  modem  filter  techniques  together  with  effi- 
cient noise-pulse  elimination  permit  copy  under 
the  most  severe  QRM  conditions. 

The  never-run-open  feature  is  brought  about 
by  holding  the  printer  magnet  energized  at  all 
times  unless  a  specificalh'  identified  space  sig- 
nal is  being  received.  When  tuned  off  channel, 
tuning  through  a  signal,  or  receiving  only  noise, 
the  printer  merely  sits  there. 

Tuning  indication  is  by  means  of  a  bank 
of  four  neon  bulbs,  which  serve  a  double  pur- 
pose. Originally  included  in  the  design  to  act 
as  switches  in  the  classic  manner,  they  were 
brought  out  to  the  front  panel  when  it  was 


realized   that  they   offered   a  valuable  aid   to 
tuning  and  troubleshooting  in  case  of  QRM, 

Since  a  seven-position  front-panel  swatch 
offers  the  option  of  '"bilaterar*  (a  term  invented 
here  to  describe  the  marhplus-not-space  re- 
quirement) copy,  mark-only  copy,  or  space- 
only  copy  in  both  normal  and  inverted  posit- 
tions,  as  well  as  a  seventh  ''no  copy*^  position  to 
insuie  absolute  quiet  while  tuning  imder  diffi- 
cult QRM  conditions,  versatility  is  about  as 
great  as  could  be  hoped  for.  Though  the  switch 
makes  things  look  complicated,  it  is  actually 
simple  to  wire  in  due  to  the  digital  circuits  em- 
ployed. 

The  heart  of  this  converter  is  the  combina- 
tion of  the  neon  switches  and  the  "and"  gate. 
Fig*  1*  is  a  simplified  schematic  showing  how 
this  works;  only  one  neon  and  one  diode  are 
shown. 

The  spst  switch  at  die  left  of  the  illustration 
represents  the  output  section  of  the  associated 
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SCHEMATIC    DIAGRAM    OF    DIGITAL    RTTY     CONVERTER 

FIGURE      2 


1 — Mork  only 

2 — Space  onfy 

3 — Bilateral 

4^ — 'No  copy 

Vi,  V2,  V3—  1  2 AX7 

V^— 6AU6 


Switch  Positions: 


Mark  low 


5 — Bilateral 
6— Space  only 
7 — Mark  only 


Vg— 5EM5 


Mark  high 
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FIGURE    3 

VISUAL    TUNING    INDICATOR    PATTERN    LAYOUT 
SEE    TEXT    FOR    DETAILS. 

Schmitt  trigger  tube  and  will  be  either  open  or 
closed.  Acually,  wdth  the  values  given  on  the 
full  schematic,  about  15  volts  will  appear  at 
the  upper  end  of  the  "switch"  when  it  is 
*'closed'*  but  for  purposes  of  explanation  it  is 
close  enough  to  a  dead  short. 

With  the  switch  closed,  not  enough  voltage 
is  applied  to  the  neon  tube  to  allow  it  to  fire 
so  it  stays  dark.  Under  tliis  condition,  the  diode 
is  forward  biased  by  the  33-volt  supply,  and 
current  flows  through  the  1 -megohm  resistor, 
the  diode,  and  R2,  all  in  series.  Approximately 
30  volts  are  developed  across  the  1-megohm 
resistor  by  this  current  flow. 

With  the  switch  open^  however,  current 
from  the  300-volt  supply  Hres  the  neon  tube 
and  it  lights.  This  allows  about  100  volts  to  be 
developed  across  R2,  wliich  reverse-biases  the 
diode.  With  the  diode  cut  off,  no  current  can 
flow  through  the  1-megohm  resistor,  and  no 
voltage  is  developed  between  points  A  and  B. 

If  another  diode,  neon,  switch,  and  two 
lOOK  resistors  are  added  to  duplicate  the  left- 
hand  part  of  the  circuity  connecting  the  added 
duphcate  circuit  to  point  A  also,  then  current 
can  flow^  through  the  1-megohm  resistor  if 
either  of  the  spst  switches  is  closed.  Only 
when  both  are  open  will  the  voltage  from  A  to 
B  drop  to  zero;  at  all  other  times  it  will  remain 
at  about  30  volts,  and  point  A  wiU  be  negative 
with  respect  to  point  B, 

In  the  complete  converter,  point  A  is  con- 
nected to  the  grid  of  a  pentode  tube  (\-4) 
which  foiTns  half  of  a  third  Schmitt  trigger 
while  point  B  is  connected  to  the  cathode.  The 
tube  chosen,  a  6AU6,  cuts  off  at  considerabh 
less  than  -30  volts,  so  that  it  remains  cut  off  at 
all  times  except  w^hen  both  switches  are  closed- 

But  at  this  point,  w^e*re  a  bit  ahead  of  our 
explanation  of  the  way  this  gadget  works.  Let's 
back  up  a  bit,  like  all  the  way  back  to  the  re- 
ceiver* 

The  complete  schematic  of  die  converter, 
Fig.  2»  does  not  show  the  input  amplifier  or  the 
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filters.  This  is  because  they  are  not  particularly 
critical  No  limiter  is  necessary,  but  a  band- 
pass filter  from  2  to  3  kc  is  a  definite  asset.  My 
own  preference  is  for  the  5-section  filter  des- 
cribed earher  in  these  pages,  fed  by  a  6J6 
operated  grounded-grid  for  simphcity— but 
even  a  single-section  toroid  will  surprise  you 
when  used  with  this  converter  following  it, 
because  of  the  extremely  fight  loading  present- 
ed by  the  detectors  of  Fig.  2. 

The  first  stage  shown  in  the  schematic  is  a 
dual  cathode  follower,  using  half  of  a  12AX7  in 
each  channel  This  is  used  primarily  as  an  im- 
pedance-matcliiug  device  to  prevent  the  diode 
detectors  from  loading  the  filter  outputs. 

The  1N34  diode  detectors  are  fairly  conven- 
tional except  that  they  are  comiected  to  give 
positive-going  output  with  signal  The  two 
1-megohm  resistors  and  the  ,01  mfd  capacitor 
between  the  diode  and  the  following-stage 
grids  form  a  time-delay  filter  which  prevents 
noise  pulses  from  triggering  the  follo^ving  cir- 
cuitry. Both  attack  and  release  time  constants 
are  10  milliseconds;  this  is  long  enough  to 
allow  positive  operation  on  standaid  RTTY 
pulses   wlule  rejecting   all   ordinary   forms    of 


noise. 


Since  the  circuits  of  V2  and  V3  are  identical, 
only  one  will  be  described.  These  are  Schmitt 
trigger  stages,  which  have  the  property  that 
only  one  of  tlie  two  triode  sections  of  the  tube 
will  conduct  at  a  time.  Assuming  that  the  in- 
put half  of  V2  is  conducting,  its  plate  voltage 
as  measured  at  the  plate  itself  drops  to  about 
15  volts.  Voltage  divider  action  through  the 
47K  and  33K  resistors  drops  this  to  only  about 
6  volts  at  the  grid  of  the  output  half.  At  the 
same  time,  about  25  volts  develope  across  the 
common  cathode  resistor  due  to  current  flow 
in  the  input  half.  The  resulting  -19  volts  from 
grid  to  catliode  of  the  output  half  cut  this  side 
off,  and  plate  voltage  rises  to  300. 

When  the  input  half  stops  conducting,  its 
plate  voltage  begins  to  rise.  The  positive-going 
pulse  at  the  plate  bypasses  the  47 K  resistor 
tlu'ough  the  .001  mfd  capacitor  and  drives  the 
second  half  into  conduction*  This  increases 
total  current  flow  through  the  catliode  resistor, 
increasing  cathode  voltage  and  thus  helping  cut 
off  tlie  input  half.  When  all  current  Haw  stops 
in  the  input  half,  the  positive  voltage  devel- 
oped through  its  plate  resistor,  the  47K,  and 
the  33K  resistor  all  in  series  help  maintain  con- 
duction in  the  output  half. 

Thus  you  can  see  dmt  the  output  half  is  con- 
ducting unless  an  external  signal  forces  the  in- 
put half  to  conduct,  and  when  this  happens 
the  output  half  ceases  to  conduct.  In  eonse- 
qitenee,  we  have  a  high  voltage  at  the  plate 
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MONEY  CAN  BUY.* 

iOU'LL  DISCOVER  THE  POWER  SUPPLY  YOU'VE  BEEN  LOOKING  FOR 

from     L/NEAR  SYSTE^MS  inc. 


^*^— ^"fc^— — **^^— w^— ^^wp- 


FOR  MOBILING 

THE  POPULAR 

350-12 


^ 


i-  -".  -"i-">2""-'[*L--ta.-"-*-^;^>"--»«^0-y-'-'S"#^  a"W' 


INPUT 

•AT'   * 

OUTPUF 


L 


—  12-MV.DC 

—  800  V  @  400  MA  or 

600  V  @  500  MA 
and  275  V  @  200  MA 

0-110    @  30  MA  Negative 

Adjustable  Bias 

FEATURES    —   ONE  CONVERTER  ADAPTABLE  TO  ALL 

EQUIPMENT 

—  POWER  CAPABILITY  IS  350  WATTS  —  MOST  POWER- 
FUL CONVERTER  IN  ITS  CLASS 

-  PROVEN    PERFORMANCE    AND    SATISFACTION 
GUARANTEED 

—  QUALITY  COMPONENTS  &  EXCELLENT  WORKMAN- 
SHIP 

-  RUGGED  -  CAN  OUTLAST  AND  OUTPERFORM  OTH- 
ER BRANDS  UNDER  ADVERSE  CONDITfONS      $125 


CONSERVATIVE  MECHANICAL  &  ELECTRICAL  DESIGN  IN  ALL 
LINEAR  SYSTEMS  POWER  SUPPLIES  ASSURES  RELIABLE  OPERA- 
TION UNDER  ALL  CONDITIONS 


^§m 


—  FOR  6  VOLT  MOBILE  OPERATION 

$165 

—  FOR  MARINE  &  AIRCRAFT  SERVICE 

$165 

12    —   AN  INCREASINGLY  POPULAR  MOBILE 

SUPPLY  FOR  THOSE  WANTING  GREATER  POWER 
INPUT     -  12-14  V.OC . 

OUTPUT  —  1250  V.DC  400  MA  <i5n 

300  V.DC  20D  MA  * 

90  V.DC  Negative  Adjustable  Bias 

—  A  POWERHOUSE  IN  A  SMALL  PACK- 
AGE —  FOR  KILOWAH  MOBILE  LINEARS 

INPUT    —  1214  V.DC 

OUTPUT  —  2000  to  3000  V.DC  $250 

300  V.DC  100  MA 

0-1 10  V.DC  Negative  Adjustable  Bias 

IINVERTERSI  12  V.DC  to  120  V.AC 

FOR  PORTABLE  OPERATfON  OF  RADIO  -  TV  . 
SMALL  TRANSPUTERS  &  RECEIVERS  -  FANS  - 
BLOWERS  -  SMALL  TOOLS  «  APPLIANCES 


IOQQ0I2 


INV-12150 

150  W  CONTINUOUS 


4"  X  4"  1 6" 
eVz  lbs. 


$60 


rNV- 12400 

400  W  PEAK 

300  W  CONTINUOUS 


41/2"k7"x9" 
16  lbs. 


$120 


FOR 


INPUT 
OUTPUT 


FIXED  STATION 

THE  ADAPTABLE 

350-AC 

117  V.AC    50-60  CYCLE 

SAME  AS  350-12 

6.3  V.AC  6A 
12.6  V.AC  6A 
12.0  V.DC    @  200  MA 


rCATURES 


—  GENERAL  PURPOSE  SUPPLY  CAPA- 
BLE OF  DELIVERING  WELL-REGUUTED,  RIPPLE-FREE 
DC  POWER 

-  IDEAL  FOR  POWERING  MOST  OF  THE  PRESENT  DAY 
COMMUNICATIONS  EQUIPMENT 

-  CABLES   AVAILABLE   FOR   CONNECTION  TO  MOST 
EQUIPMENT  $99.50 


LINEAR  AMPLIFIER  |  LSA-3 

NEW   •   COMPACT   •    BROADBAND 
20  -  40  -  80    METERS 


25  WAHS 


INPUT     — 
OUTPUT    —  500  WATTS  PEP 
FEATURES    —  SMALL  PACKAGE 

4i^"H  X  6y2"W  X  10"D 
51/4  ibs. 

-  FOR  MOBILE  OR 
FIXED  STATION 

With  Companion 

AC  or  DC  POWER  SUPPLIES 


$250 


Order  ThroMgh   Your  Dealer  or 
Wrife  For  Further  Ififoprnorion 


L/NHAR  SYSTEMS  ir^a 


^aS  UNIVERSITY  AVENUE 
LOS   GATOS.  CALIFORNIA 
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of  the  input  half  and  a  low  voltage  at  the  out- 
put plate  in  the  absence  of  driving  signal,  and 
the  reverse  when  a  signal  is  present.  One  of  the 
two  halves  is  conducting  at  all  times. 

This  situation  is  noted  on  the  schematic  by 
marking  the  lead  from  the  plate  of  the  output 
half  of  V2  "H"  for  high-frequency*signal-pres- 
ent,  and  the  plate  of  the  input  half  "not-H" 
(denoted  by  a  bar  over  the  H  on  the  drawing) , 
for   high-frequency-signal   absent. 

Similarly,  the  corresponding  plates  of  V3 
are  marked  "L*'  and  "not-L*\ 

The  "H",  "not-H",  "L",  and  "not-L"  signals 
obtained  from  V2  and  V3  are  fed  to  the  neon- 
switch  and  "and"  gate  section  whose  basic 
operation  was  described  previously.  A  brief 
bout  with  symbolic  logic  equations  which  won't 
be  repeated  here  showed  that  it  would  be 
necessary  to  use  the  *'H'*  and  *^not-L"  signals  to- 
gether to  identify  a  mark-low  space  signal,  and 
the  "L'*  and  "not-H**  signals  similarly  for  mark- 
high  copy*  Under  any  other  possible  combina- 
tion of  input  signals,  we  want  the  printer  mag- 
net to  hold  in  the  **mark"  position. 

However,  to  allow  copying  from  the  tnark 
or  space  signals  only,  in  case  the  otiier  side  of 
the  signal  is  jammed  by  QRM,  we  must  be  able 
to  defeat  the  bilateral  feature.  This  is  accom- 
plished by  II  and  its  associated  resistors, 
which  fmniish  a  "fictitious"  *'H"  or  "not-L"  sig- 
nal is  required. 

The  seven-position  switch  selects  the  proper 
combination  of  input  signals  so  that  the  "and" 
gate  will  allow  V4  to  conduct  whenever  a 
*'space"  signal  is  being  received  and  at  no 
other  times*  In  the  "no-copy"  position  V4  is 
permanently  cut  off. 

Botli  V4  and  V5  are  part  of  a  power  Schmitt 
trigger  which  indudes  the  printer  magnet  it- 
self as  its  output  load.  When  V4  is  cut  off,  it 
holds  V5  in  conduction  and  the  printer  magnet 
is  pulled  in.  When  V4  conducts,  its  plate  volt- 
age drops  so  low  that  V5  is  cut  off^  and  the 
magnet  drops  out.  The  5K  resistor  swamps  in- 
ductive surges  from  the  magnet,  while  the  Zen* 
er  diode  holds  cathode  \^oltage  fixed  at  33  volts 
postive.  A  stiff  voltage  divider  might  do  as 
w^ell^  but  the  plate  current  of  V5  is  sometliing 
like  ten  times  that  of  V4  so  the  Zener  is  a 
worthwhile  investment- 
Magnet  current  may  be  set,  if  desired,  by  ad- 
justing the  value  of  the  screen  r^istor  of  V5* 
I  operate  my  Model  15  at  any^vhe^e  from  18 
to  45  MA  without  troubles. 

Power  requirements  for  this  converter  are 
relatively  modest,  but  it  should  have  its  own 
supply,  A  100-MA  supply  will  be  more  than 
ample.  Regulation  of  the  supply  is  not  critical; 


any  small  receiver-type  transfonner  should  do. 

Now  to  get  back  to  that  visual  tuning  we 
mentioned  once  and  never  came  back  to.  It 
revolves  around  the  four  neon-switch  bulbs  12 
tlirougli  15,  If  they  are  arranged  in  a  pattern 
similar  to  that  shown  in  Fig.  3,  the  light  pat- 
tern itself  will  indicate  proper  tuning. 

When  no  signal  is  coming  through  either 
channel,  both  "not"  bulbs  (13  and  14)  \vil! 
light  and  the  pattern  will  be  a  horizontal  Ixir 
across  the  bottom  of  the  square. 

In  the  rare  event  of  QRM  in  both  channels, 
both  **tnie"  bulbs  (12  and  15)  will  hght  and 
the  bar  will  move  to  the  top  of  the  square.  This 
is  a  most  improbable  pattern  to  observe. 

A  steady  carrier  or  tone  m  either  channel 
will  cause  the  upper  bulb  in  the  associated 
channel  to  light.  For  instance,  steady  carrier  in 
the  upper  channel  would  cause  15  to  light  but 
would  not  affect  12  or  13. 

Normal  frequency  of  RTTY  pulses  is  about 
23  ops;  the  eye  cannot  detect  pulses  faster 
than  about  18  cps.  Thus,  an  incoming  RTTY 
signal  properly  tuned  will  make  aU  four  bulbs 
appear  to  be  lit  simultaneously.  The  receiver 
can  be  tuned  for  this  condition  with  the  con- 
verter switch  in  **no  c^py/'  and  a  flick  to 
either  *  mark  high  bilateral"  or  "maik  low  bi- 
laterar*  should  result  in  perfect  copy. 

Should  you  be  hit  by  a  QRM,  a  glance  at 
the  lights  will  tell  you  whether  it  is  in  the  up- 
per or  lower  channel;  you  can  then  operate  the 
switch  to  continue  copy  from  the  remaining 
clear  channeL 

If  you  want  to  operate  several  pieces  of 
equipment  from  this  converterj  it's  easy  to  do 
so*  Simply  parallel  aU  the  magnets.  Use  a  5K 
resistor  at  each  magnet,  to  absorb  the  inductive 
kicks.  That's  it-and  happy  digital  RTTY! 


FOREIGN   SUBSCRIPTIONS 

The  foreign  subscriptioD  rate  to  73  is  $4.00  U,  S.  per 
year,  however  we  wiU  accept  cash  or  checks  in  foreign 
funds  at  the  following  rates: 


Canada 
Mexico 
Austria 

Australia 

BelffiuiD 

Denmark 

England 

Ftmaiid 

France 


43,75 

$44 

lis  til 

36f 

200   BF 

27.60    DKr 

28/6 

14,a  FM 

20   NF 


GcTTnanv 
Hong  Kong 
Italy 

Ketherlanda 
Norway 

Portugal 
Sfftain 

Sweden 
Switzerland 


16  DM 
$23 

2500  Lx 
14,50  Fl 
29  NKr 
1150  Es 
200  Ftai 
20.80  SKr 
17.50  SFr 


FRESH  UF  WITH  6-UP 
73's  new  VHF  mogosine. 

$2,00  a  year  — send  name,  call,  address, 
First  issue,  August,  almost  gone. 
Don't   miss   it, 

6-UP  —  Peterborough  —  N.   H. 
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NEW! 


The  NEW  Waters  Uni¥ersal  Hybrid  Couplef 
(Model  3002^  hos  oil  the  feoturcs  of  the  old 
Coupler  plus  a  byilt-in  compression  ampJhfier 
odded  to  the  microf^hone  circuit.  Built-in  bat* 
tery.  Amp  I  iti  cation  con  be  adjusted  from  0-12 
db  by  front  panel  control  Output  limited  by 
campresjton  sa  peaks  will  not  exceed  set  level, 

$69.95 

Retrokit:    modifying    modal    3001    to    3002: 

$19.95 


ALSO  NEW! 

Two  modefs  to  fit  nil  Collins  equipment.  Model  337-SlA 
is  designed  to  exactly  fit  the  75SI :  $39,95.  The  Model 
340-A  <na  holes  to  drilU  fits  the  KWM-2,2A  Collins: 
$53J5*  You'll  bless  the  doy  you  added  this  to  your 
Collins. 


COMPRESSOR 


PATCH 


For  all  Collins  Rec.  &  Xcvrs. 
For  755- 1:  337-51 A 
For  KWM-2(Ar:  340- A 
No  holes  to  drill. 


$39,95 
$53.75 


Q-MULTIPLIER  NOTCH   FILTER 


OLD! 


BUT  NOT  VERY 


■J^jetfi!^!':^ 


:M 


"LITTLE 
DIPPERTM' 

2-230  mc 
Transistorized 
Tone  modulator 
i%  Accuracy 
Complete  with: 
Case,  7  coils 
Model  331 

$129.75 


DUMMY 

(?) 
LOAD 
WATT- 
METER 

Full  KW 
Warning  light 
Meter  reads: 
10- 100-1  ooow 
Won't  leak 
Model  334 

$79.75 


SWITCHES 


Three  types:  one  pole -six  throw  for  on  ten  no  switching, 
$12.95;  one  pole^two  throw  in  cose  you  don't  hove  so 
mony  ontennos  or  wont  to  use  a  dummy  lood^  $11,45; 
transfer  switch  for  switching  power  ompJifier  in  and  out^ 
$11*45.  All  om  conned  for  protection.  All  have  SO-239 
type   connectors. 


WATERS  MFG 


INC. 


WAYLAND 
MASS. 


SEPTEMBER  1963 
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The  Bourbon  S-M 


73  Parts  Kit 


Richard  Van  Wickle  W6TKA 
643  Aurora  Avenue 
Santo   Barbara,   Calif, 


This  article  bears  its  rather  strange  title  be- 
cause the  autlior  is  tired  of  hearing  reports 
from  other  amateurs  who  say  they  are  using 
Scotch  S  meters. 

Seriously,  the  point  of  this  article  is  to  tell 
those  who  have  receivers  with  no  S  meters  how 
to  install  S  meters.  The  process  is  easier  than 
von  think.  We  should  also  mention  that  the  ma- 
terial  presented  herein  is  not  new;  this  article 
is  simply  a  refresher  course  in  S-metermanship. 

S  meters  perform  a  number  of  valuable  func- 
tions^ such  as  observing  changes  in  signal 
strength  as  a  beam  is  rotated,  aligning  the  re- 
ceiver, and  as  a  basis  for  lying  to  another 
station  regarding  his  signal  strength.  There 
are  many  receivers  in  use  today,  either  surplus 
pr  home  built,  which  do  not  have  S  meters.  In- 
stallation of  an  S  meter  in  most  of  these  re- 
ceivers (providing  tlaey  have  an  avc  and  the 
avc  is  working)   is  relatively  simple. 

The  basic  S  meter  bridge  circuit  is  shown  in 
Fig.  1.  You  can  build  the  gadget  in  a  5"  x  2Ji" 
X  2Ji"  minibox.  There  w  ill  be  four  leads  going 
to  the  receiver  from  tlie  S  meter:  ground,  fila- 
ment volt  age  J  plate  voltage,  and  avc,  A  Jones 
Type  AB  male  connector  can  be  mounted  on 
the  box  and  a  Type  AB  female  connector  on 
the  receiver^  with  a  cable  between  using  eor- 


O 


B+   250 


6C4 


A  TO  AVC 


C  6,3  V 


a 


TEXT 


D   GND 


L 


FIG  I        BRIDGE  S-METER  CIRCUIT 


responding  connectors.  Or,  if  you  want  to— and 
have  the  room— you  can  build  the  unit  right 
into  the  receiver. 

The  meter  is  a  0-1  milhameter,  either  a  Shn- 
rite  Model  850,  or  similar  inexpensive  meter. 
Several  of  the  amateur  radio  supply  houses 
stock  reasonably  priced  meters  manufactured 
in  Japan  which  are  quite  adequate  for  this 
purpose. 

The  thing  that  scares  a  lot  of  hams  away 
from  attaching  an  S  meter  to  their  receiver  is 
that  they  don't  know  how  to  identify  the  avc 
line.  Avc  means,  of  course,  automatic  \'olume 
GontroL  Perhaps  a  more  accurate  term  would 
be  '^automatic  gain  control,"  but  either  way 
this  is  how  it  works:  the  average  rectified  dc 
voltage,  developed  by  the  received  signal 
across  a  resistance  in  the  detector  circuit,  is 
used  to  iary  the  bias  on  the  rf  and  if  amplifier 
tubes.  This  voltage  is  proi^ortional  to  llu-  aver- 
age amphtude  of  the  signal  so  the  gain  is  re- 
duced as  the  signal  strength  becomes  greater. 
Thus,  the  avc  tends  to  keep  the  receiver  output 
level  relatively  constant,  regardless  of  input 
signal.  The  more  stages  controlled  by  the  avc^ 
the  better  the  control,  and  the  more  constant 
the  gain  will  remain. 

Fig,  2  shows  a  typical  avc  circuit  By  refer- 
ring to  the  schematic  for  your  own  receiver  (if 
you  don't  have  one,  do  your  best  to  get  one— 
they're  mighty  handy)  you  should  be  able  to 
easily  locate  the  avc  line.  If  you  have  no  sche- 
matic, you  can  find  the  avc  line  by  remember- 
ing that  the  identifying  characteristics  of  the 
line  are  that  the  grid  resistors  from  the  con- 
trolled stages  (usually  one  or  more  if  and  rf 
stages)  are  all  connected  to  a  common  line 
which  connects,  through  a  resistor,  to  a  diode 
—most  often  one  of  the  diodes  in  a  dual-diode- 
triode  tube. 

Now,  getting  back  to  our  S  meter  circuit,  this 
is  the  way  it  works:  the  voltage  developed  by 
the  avc  circuit  is  very  nearly  a  logarithmic 
function  of  tlie  incoming  signal,  so  if  the  S 
meter  tube  plate  current  is  proportional  to  the 
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grid  voltage,  the  meter  will  read  according  to 
a  linear  decibel  scale.  This  means  that  readings 
won't  all  be  bimchetl  up  at  one  end  of  the 
meter  scale.  This  meter,  when  adjusted  as  we 
will  describe,  will  handle  a  signal  range  of 
around  80  db. 

Having  located  the  avc  line,  provided  for 
the  nec^essar>^  four  connections,  and  construct^ 
the  S  meter,  we  can  now  attach,  in  the  receiver, 
connection  A  to  the  avc  line,  B  to  BH-  (approx- 
imately 250  volts),  C  to  the  6.3-volt  filament 
circuit,  and  D  to  chassis  ground.  Don't  put  the 
6C4  in  its  socket  just  yet  Turn  on  the  receiver 
and  adjust  the  resistor  across  the  meter  unti! 
the  meter  reads  fuU  scale.  The  value  of  the 
resistor,  which  will  probably  be  in  the  neigh- 
borhood of  a  few  ohms  will  depend  upon  the 
internal  resistance  of  the  meter  unit. 

Then,  having  arrived  at  the  proper  shunt 
resistance,  put  the  6C4  iq  the  socket,  allow  it  to 
warm  up,  and,  with  a  short  length  of  wire  or 
a  clipJeadj  short  the  avc  line  to  ground  so  that 
the  6C4  grid  will  be  grounded.  Adjust  the  3000 
ohm  potentiompter  until  tiie  meter  reads  zero. 
Now  disconnect  tlie  avc  from  ground-  The 
meter  will  now  follow  signal  variations  up  to 
the  point  at  which  the  voltage  is  high  enough 
to  cut  off  the  6C4  plate  current. 

Now  to  calibrate  the  meter.  Assuming  that  a 
full-scale  reading  on  the  meter  is  an  80  db, 
signal,  and  tliat,  since  S  meter  units  are  usually 
considered  to  each  be  equal  to  six  db,  S9  wHl 
equal  54  db,  with  each  tenth  of  a  mill i amp 
division  equalling  eight  db.  S9»  then  occurs 
at  0.675  ma,  0.7  is  two  db  over  S9,  0.9  is  18  db 
o\er  S9,  (By  George,  this  is  a  stingy  S  meter!) 

If  you  would  like  to  give  higher  signal  re- 
ports and  thus  make  more  friends  (the  degree 
of  friendship  increases  as  the  square  of  the  sig- 
nal report  given  by  the  receiving  station)^  at 
the  sacrifice  of  accura€>\  just  multiply  the  fig- 
ures given  abo\  e  by  any  factor  \'ou  desire! 

...  W6TKA 


Parts  Kit  Available 

The  ports  for  this  doohinky  ore  packaged  by 
73,     Peterboro,     N-     H.     Ask     for    W6TKA-2 


Kit 


$6.50 


Communications,  mobile  radio... 


A 


CI 


CC    License 


...or  Your  Money  Back! 


Your  key  to  future  saccess  in  electronics  is  a  First-Class 
FCC  License,  It  will  permit  you  to  operate  and  maintain 
transmitting  equipment  used  in  aviation,  broadcasting, 
marine,  microwave,  mobile  communications,  or  Citizens-* 
Band.  Cleveland  Institute  home  study  is  the  ideal  way 
to  get  your  FCC  License-  Here's  why: 

Our  training  programs  will  quickly  prepare  you  for 
a  First-Class  Commerdal  Radio  Telephone  License 
with  a  Radar  Endorsement.  Should  you  fail  to  pass 
the  FCC  eKamination  after  completing  your  course, 
you  will  get  a  full  refund  of  all  tuition  payments.  You 
get  an  FCC  License  .  * ,  or  your  money  back! 
You  owe  it  to  yourself,  your  family,  your  future  to  get 
the  complete  details  on  our  "'proven  effective"  Cleve- 
land Institute  home  study.  Just  send  the  coupon  below 
I'ODAY.  There's  no  obligation^ 


fVIAII-  COUPON  TOOAV    POR 


CATALOG 


Cleveland  lnst:it;ute  of  Elect;ronic^ 

117*1  E.    iTUi  St..   Dt'pt.   ST '5 
Cleveland  H.  Ohio 

Ptea4«  send  FREE  Carwrr  Informn* 
ticyn  prc'pafed  id  belp  mt  ^el  ahead  in 
Electninics,  wttBout  furiborobtiitatHwi. 

CHECK  AREA  OF  MOST 
INTEREST  - 


n    Electronics  Techtiwlogy 
ri     Broadcast  Enginiecriiig 


D 
D 
D 


Firet-Ciasa  FCC  Lkcnse 
Electronic  Conunumc^tiona 


ii(J*«  : 


Your   pTKt9t\t  OCtUpOtiCkfl 

Mdrti* 

Aam 

A<tdreu 

(p4 

e«t*  print) 

Accredited 

■■V  V^  -mm   -^m   m^   «■    i^   ^m.  .^m-  -^m   ^»  >^»   m 

Mem 

ber 

National 

Bome 

_Stote_ 
Sttidy 

Council 
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80Y,  TRE5E  K1WG-SI2E  CABINCTS 
A^E  THE  CAf S-MeOW  I 


NO  TR0U6i£  TI2ACIN0  CIKUITS 
WITH  r///5  R{&,.. 


(D 


HEY,  MABEl!  FLOG  MV 
OK)P-LI(iHT  IM  ^PLEASE.' 


® 


© 


r  .  I 


WKATJ)  (   DO? 
WHAxb  »  DO  ? 
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THREE  MODELS  •  Mosley  EI  Toro  antennas 
are  available  in  three  models^  TW-3X  *  NS-3 
and  TW-3X  Jr.,  designed  to  give  outstanding 
performance.  These  versatile  antennas  were 
developed  for  the  ham  with  a  limited  budget^ 
limited  space  and  the  traveler  working  port- 
able* 


i  THREE  BAND  OPERATION  -  Mosley  TW-SX 
and  TW-3X  Jr,  antennas  operate  on  20,  40  & 
75/80  meters.  Mosley  NS-3  (Novice  Special) 

^  operates  on  15,  40  &  80  meters*  All  Mdsley 
antennas  feature  pretuned,  compact  design  & 
excellent  broad  band  characteristics* 


TWO  POWER  RATINGS  -  Mosley  TW-3X  has 
an  AM  rating  of  1000  watts  input  to  the  final 
amplifier  and  a  CW/SSB  rating  of  2000  watts 
P.E.P.  Mosley  TW-SXJr,  and  NS-3  (Novice 
Special)  have  ratings  of  300  watts  on  AM  & 
1000  watts  inptit  to  the  final  amplifier  on  CW 
and  SSB» 


Mostey  El  Toto  antennas  are  trop  type  grounded  quarter 
wave  antennos  using  a  unique  method  of  tuning  and  a 
single  52  ahm  coax  linei  Antenna  is  58  ft«  long  ond  can 
be  mounted  to  fit  most  any  location.  No  radlals  are  needed 
when  mounted  at  ground  level.  Antennas  come  pretuned. 
In  kit  form  and  can  be  eosily  adjusted  to  resonote  ot  any 
portion  of  the  rated  bands. 


S&Skamc^rMta 


4610  K.  LINDBERGH  BLVD.,     BRIDJ3ETON,  MISSOURI 

63044 


Iv^ 
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Here  at  last  U  o  low  cO£t  free  itdndmg  tower 
with  all  the  qualify  of  design  and  corrstruc* 
Hon  tliqr  the  biggeit  most  expensive  TRI-EX 
TOWERS  are  fomous  for.  This  crank-up  tower 
Is  free  standing  —  no  guying  is  required  — 
even  in  hyrricone  winds  with  extremely  lorge 
antenna  loads  topside  I  For  convenience  in 
ontenno  insfallotion,  either  the  TtLT-OVER 
Of  GlN*POLE  occesiOfies  illustrated  are 
available  ot  moderate  extra  coit.  Write 
todoy  for  complete  doto  on  these  ond  other 
TRI'EX  towers.  There  Is  a  TRI-EX  tower  to 
fit  YOUR  antenna  requlrementi. 


ILLUSTRATED 

MODEL 

NUMBER 


HM-354 
[3  sections) 

and  TBC 


HEIGHT 


Extended: 

54' 
Collapsed; 

20'- 1" 


PRICE 

(STANDARD 

FINISH) 


$425.75 


NOTE  THESE  WIND  LOAD  CAPABniJiES. 
(Based  on  a  six  foot  most  above  the  tower, 
with  the  center  of  the  antenno  at  the  top  of 

the   most:  Le.  60  feet  obove  ground.) 


UNIFORM  BUILDING  CODE 
WtND  PRESSURE 

ANTENNA        ! 
proiected  area 

20  Ibs./sq.  feel 

10  sq,  feet 

30  Ibs./^q-  feet 

5  sq.  feet 

L.A.  City  Code  (Strong 
Winds  and  Ear^hquokes) 

]0  sq.  feet 

J:   ■'■ 


PRSCE: 

;L2S- 


■^ 


'^W^A 


•s-^SiPlftpllMMIfci ,  -^ 


fA'  TILT-OVER  A14TENN A 
■    "        INSTALtATIpM 


^:v.-^- 


0IN-POtB  ;A««NNA 
iNSTALlAllDN  ACCESSOkr 


.88 
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owers 


Vol   Barnes  KIAPA 


Hams  press  almost  anything  into  sendee  tc 
hold  up  their  antennas.  Chimneys,  trees  and 
telephone  poles  may  be  used  a  lot,  but  there 
is  nothing  quite  as  satisfactory  as  a  good  tower. 
In  years  gone  by  a  ham  had  to  either  build  his 
own  out  of  available  materials  (latticework  or 
ladders)  or  else  try  to  find  an  old  windmill  or 
broadcast  tower.  The  advent  of  fringe  area 
television  and  bui^geoning  cx>mmercial  sen-ices 
have  brought  many  manufaoturers  into  the 
economy  tower  making  business.  You  can  now 
buy  a  complete  tower  with  guys  for  just  about 
what  you  would  have  had  to  pay  for  food  to 
biuld  your  own  rickety  monstrosity  a  few  years 
back- 
Perhaps  youVe  held  back  on  buying  a  tower 
because  you  are  worried  about  getting  it 
erected*  Well^  I Ve  proven  rathei;  conclusively 
that  you  can  pick  two  hams  at  random  with 
no  previous  experience  and  stiU  get  just  about 
any  ham  tower  up  in  the  air  in  a  few  hours. 
Using  unbehevably  incompetent  help  Ive  re- 
cently erected  a  120  foot  tower,  then  used  it 
to  remove  a  64  element  two  meter  beam  from 
a  neaiby  100  foot  tower.  Then  I  took  bolJi 
towers  dowai  and  set  them  up  again  at  the  73 
Mountain  VHF  Station,  along  with  two  other 
60  foot  towers  and  a  new  100  footer.  My  main 
helper  in  most  of  this  is  a  ham  we  aU  call  Goat 
Boy  because  he  spends  a  great  deal  of  his  time 
butting  heads  with  our  pet  goat.  He's  ahead, 
but  his  attention  seems  to  wander  a  lot  these 
days. 

Towers.  Before  buying  you'll  want  to  make 
the  decision  about  whether  you  are  going  to 
buy  a  crank-up  type  or  a  regular  un-crank-up 
type.  If  you  like  to  make  adjustments  on  beams 
or  change  antennas  every  now  and  then  with- 
out risking  a  nasty  fall  you  should  eye  the 
crank-ups. 

Though  several  manufacturers  have  designed 
their  towers  to  stand  up  without  guys  (some 
up  to  70  feet ) ,  it  has  been  my  experience  that 
most  hams  eventually  put  more  on  top  of  the 
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MANUFACTURER 


E-Z  Ulau 


Heights 
KTU 

nioslev 


Rnhn 
Supreme 


Tristoo 
Tri-EH 


Uesto 
UIRl 


MAX. 

MIN. 

VERTICAL       WIDTH 

AV 

wfODEL 

TYPE 

HOT 

1  T  ■    ■    ■    »  ■ 

HGT 

MEMBERS      AT  BASE 

WEATHER 

COST 

TOTAL 

WGT 

W  9    -^^     H^     ^f^     ^^ 

FT 

FT 

(INCHES)       (INCHES) 

PROOFING 

$/FT 

COST 

[LBS) 

6046 

CU  TO 

60 

26 

-^- 



HD  gaiv. 

5.40 

324 

.-- 

HD-4D 

Ctj  TO 

40 

24 

0.84  OD 

8.5 

Al.  Enamel 

2.48 

264.00 

400 

RES -40 

CU  TO 

At 

25 

1,05  OD 

10 

Al.  Enamel 

4.14 

244,50 

350 

BBX-40 

CU  TO 

41 

25 

1 .  32  OD 

14 

Al.  Enamel 

5,32 

350.00 

488 

RBS-50 

CU  TO 

51 

35 

1,05  OD 

10 

AL  Enamel 

4,38 

314.50 

418 

HBK-60-3 

CU  TO 

60 

25 

K32  OD 

14 

Al.  Enamel 

5.53 

455,00 

610 

RBX-70-3 

CU  TO 

73 

30 

1,32  OD 

14 

Al.  Enamel 

6.64 

730.00 

861 

GIO 

SS 

210 

10 

1  OD 

9.75 

HD  galv. 

2.55 

404,20* 

430* 

G40 

SS 

300 

10 

1,25  OD 

le 

HDgalv, 

3.65 

517.60* 

660* 

HP-34 

SSNG 

34 

34 

— 

9.75 

HD  galv. 

2.20 

84,95 

A120 

SSNG 

120 

8 

Alaminum 

25,  U 

none 

6,87 

894,00 

329 

1200-C 

SS 

130 

10 

1  OD  14  ga. 

12 

HD  galv. 

2.75 

537.20* 

498* 

1600 

SS 

130 

10 

I  OD  14  ga. 

16 

HD  galv. 

3.25 

593.23* 

454* 

160Q-XX 

SS 

130 

10 

1  OD  14  ga. 

16 

HO  galv. 

4,00 

673.20* 

806* 

100 

CURB 

105 

21, 5 

V — ■— 

17.6 

Epoxy  Resin 

.....,- 

510.51 

395 

300 

CURB 

88 

21 

__- 

20,6 

Epoxy  Resin 

3.54 

440.11 

390 

400 

CU  HB 

37 

20. 3 

--, 

14,75 

Epoxy  Re&in 

3.92 

208.66 

165 

500 

CU  HB 

88 

21.7 

-^-- 

26,6 

Epoxy  Resin 

5,42 

696.80 

620 

600 

SS  NG 

50 

50 

1,66  ODx  .128 

28 

Epoxy  Resin 

6.  50 

324.95 

445 

650 

CU  TO  HB 

54 

21 

... 

— - 

Epoxy  Resin 

6.86 

515,90 

935 

700 

CU  TO  HB 

71 

21.5 

.-- 

^-- 

Epoxy  Resin 

11.45 

1009. So 

1745 

750 

CU  TOHB 

71 

21.5 

.-. 

Ei?oxy  Resin 

14.00 

1 189.  90 

1785 

6 

CU 

71 

20 

1  OD  14  ga. 

14.5 

HD  galv. 

3.98 

395,60 

370 

25 

TO 

48 

21,5 

U25  OD  16  ga. 

12,5 

HD  galv* 

5.63 

207.10 

350 

25 

SS 

230 

10 

1.25  OD  16  ga. 

12.5 

HD  galv. 

2.61 

402,95* 

513* 

45 

SS 

350 

10 

1.25  OD 

16,75 

HD  galv. 

4,89 

706,  90* 

884* 

40-1 

* 
CU 

40 

23 

1.12  OD  17  ga. 

8,75 

AL  Paint 

2.97 

129,00 

132 

40-2 

CU 

40 

23 

1.12  OD  17  ^* 

8.75 

AL  Paint 

3.72 

159.00 

140 

40-3 

CU 

40 

23 

1,12  OD  17  ga. 

8.75 

AL  Paint 

5.97 

253.50 

170 

60-4 

CU 

60 

24 

1.12  OD  17  ga. 

11.25 

AL  Paint 

6.57 

414.50 

350 

60-5 

CU 

60 

24 

1.12  OD  17  ga. 

26.5 

Al,  Paint 

11.56 

695,00 

425 

100 

CU  HB 

105 

21.5 

.4. 

17,6 

Epoxy  Resin 

3.32 

476.31 

395 

300 

CU  HB 

105 

21.75 

... 

23.5 

Epoxy  Resin 

3.89 

593.17 

520 

400 

CU  HB 

105 

22 

— 

26.6 

Epoxy  Resin 

5.72 

817.40 

790 

500 

CU  HB 

105 

22.5 

_-- 

30.5 

Epoxy  Resin 

7,  46 

1073.65. 

890 

HM-354 

CU  TO  HB 

54 

20 

1.5  ODx  0.12 

23 

HDgalv. 

9.43 

509,00 

350 

SX-6105 

CU  HB 

105 

21.8 

1,25  OD  X  .0B3 

27,6 

Epoxy  Resin 

9.87 

1124.83 

1030 

HM-237 

CU  TO  HB 

37 

20 

1.50OD  X  0.  12 

23 

HDgalv. 

7.40 

359,95 

385 

HS-6105 

CU  HB 

105 

20 

1.250ODX  .083 

24.75 

Epoxy  Resin 

8.07 

951.27 

870 

H-471 

CU  HB 

71 

20 

1.25  OD  X  .083 

19.37 

Epoxy  Resin 

4.41 

387,24 

365 

T-588 

CU  HB 

B8 

21 

1  ODx  .065 

13.87 

HD  galv. 

2,53 

426.55 

280 

10 

SS 

120 

10 

1  OD  X  .  065 

14 

Epoxy  Resin 

2.51 

612,57 

485 

EMPIRE 

CU  HB 

46 

20 

1 6  i^a , 

*--. 

HD  galv. 

2.42 

205.01 

176 

VHP 

SSNG 

100 

22 

2.5  X2.5  L 

p 

m  *■  m 

HD  galv. 

13.12 

1312.00 

3000 

SPIRE  JR 

SSNG 

0 

d 

U  Channel 

34 

gaiv. 

2,12 

16.95 

___ 

SPIRE 

SSNG 

32 

32 

U  Channel 

19.75 

galv. 

1,56 

49.  95 

115 

SPIRE 

SSNG 

40 

40 

U  Channel 

22.3 

galv. 

1.81 

72,25 

160 

SPIRE 

SS  NG 

48 

48 

U  Channel 

25 

galv. 

2,20 

105,50 

230 

CU  TO  '  efank*up^  Ult  i 

Dv  er 

CU  *  c 

rank -up 

SS  s 

sell-supporting 

HDgal 

V.  5  hot' 

■ciipp«'(Jfial^'^'^i 

zed 

SS  NC  =  self-supporting 

,  no  guy 

S                      AVERAGE  COST  ^  exclusive 

of  guys  J 

base,  etc. 

CU  HB  -  crank- up,  lunged  base 

♦Computed  for  100  foot  tower 

«' 

tower  than  the  manufacturer  had  in  mind 
when  he  calculated  wind  loads  and  it  is  well 
worth  the  added  expense  and  bother  to  put 
in  some  guys.  You  can  guy  the  tower  to  trees, 
houses  or  even  screw  anchors  which  all  the 
tower  companies  have  available.  With  a  htde 
extra  effort  you  can  use  tlie  guys  as  an  inverted 
V  antenna  for  the  lower  frequencies, 

The  minimum  height  of  a  tower  is  either 
the  cranked-down  height  or  else  the  length 
of  one  section  of  a  regular  tower.  The  size  and 
gauge  of  the  vertical  legs  gives  you  a  good 
indication  of  the  strength  of  the  tower.  The 


leg-to-leg  distance  is  the  width  at  the  base. 
Crank-up  towers  naturally  are  smaller  at  the 
top  since  each  section  slides  down  inside  the 
one  below  it. 

If  you  have  a  rigorous  climate  you  may  pay 
more  than  passing  attention  to  the  finish.  The 
hot-dipped  galvanized  is  a  bit  more  durable 
and  thus  is  more  expensive. 

The  cost-per-foot  does  not  include  guys  and 
other  accessories  and  is  thus  merely  a  relative 
figure.  The  total  cost  of  the  tower  does  include 
everything. 

Many  manufacturers  can  supply  special  top 
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sections  to  fit  just  about  any  commercial  rotor, 
KTV  has  an  arrangement  for  cranking  your 
rotor  and  beams  up  and  down  the  side  of  the 
tower  called  Hy-Track. 

When  you  consider  that  raising  your  beam 
even  thirty  feet  can  make  a  world  of  difference 
it  is  worth  while  to  take  a  close  look  at  this 
chart.  About  the  only  tool  you  U  need  tliat  is 
special  is  a  "gin"  pole  and  this  can  be  bought 
or  borrowed  from  most  tower  companies.  If 
you  are  going  to  do  any  great  amoxint  of 
high  work  you  might  do  well  to  invest  $17  in 
a   linemans   belt  or   else  hotind   the   sxirplus 


houses  until  you  find  one  at  a  bargain. 

We  have  one  tilt-over  crank-up  tower  and 
it  is  a  great  comfort,  though  I  must  admit  to  a 
slight  wince  at  the  initial  cost.  This  is  mighty 
handy  for  us  when  we  get  in  a  new  Mitenna  to 
test  out.  It  only  takes  a  few  minutes  to  go  out 
and  crank  it  down,  then  over  so  we  can  remove 
the  old  antenna  and  install  a  new  one.  Inside 
of  a  half  hour  it  is  back  up  ready  to  use. 

While  most  tower  manufacturers  are  ex- 
tremely helpful  and  have  interesting  and  edu- 
cational literature,  you  may  have  as  much 
trouble  as  we  did  witb  a  couple.  Good  luck. 


nstitute  of  Amateur  Radio 


Membership  in  the  Institute  is  growing 
rapidly.  Yearly  membership  costs  only  $L00. 
Purpose:  to  make  ham  radio  more  fun.  Pro- 
grams; Group  trip  to  Europe  in  October,  Pro* 
tection  of  minority  groups  (such  as  ham- 
TV'ers  who  are  trying  to  open  frequencies  on 
two  and  six  for  experimental  purposes;  ARRL 
opposed (•  Protection  of  minority  groups  (such 


as  General  and  Conditional  Class  licensees  who 
have  suddenly  found  that  they  need  protec- 
tion). Establishment  of  communications  be- 
tween all  amateurs,  the  FCCj  the  ARRL^  gov- 
ernment agencies,  etc.  We  desperately  need 
your  help,  wont  you  join?  Send  your  name, 
call  and  address  with  $1  to  Institute  of 
Amateur  Radio,  Peterborough,  N.  H, 


Read  about  the  greats  new 


SWAN  SW-240 


and  then  order  it  from  HENRY 
for  immediate  delivery 

Best  Terms  and  Trades  and  our 
Famous  PERSONAL  SERVICE 


SW-240     $320 


.00 


SW-117AC     $95 


.00 


SW-12DC     $115  00 


11240  West  Olympic    Blvd. 
Los    Angeles   64 

Ph.   (213)    BR  2^0861,  GR   7-6701 


Butler    1 ,   Missouri 

■r 

ORcKard  9. 3 127 


931  N.  EwclJd  Ave., 

Anoheim^  Calif. 

"PR   2-9200 


I 


24 


7a  MAGAZINE 


m 


m 


t 


U 


THE  FIELD... THE  SWAN  SW-240 
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240  watts  PEP  input.  High  frequency  crystal 
lattice  filter.  Precision  tuning  mechanism. 
Exceptional  frequency  stability.  Receiver 
sensitivity  better  than  one  microvolt. 

Automatic  gain  control. ^  3  Z  0 

Brealt-in  CW  operation. 

MOBILE  MOUNTINC  KIT 

Locking  type,  including  speaker  switch,  with 
front-mounted  mike  jack  , . ,   $19.50 

SIDEBAND  SELECTOR  KIT 

Provides  bath  opposite  sideband  and  AM  receive 
position..,  518 

*   Kit  for  full  80  meter  coverage  avaifable. 


SWAN  POWER  SUPPLIES 

SW-117AC  (illustraled)  for  home  station.  With 
5x7  speaker  and  phone  jack  * .  *  $95 

SW-12DC  for  mobile  operation.  With  pre-wired 
cables  and  installation  hardware  . , ,        $1l5 


ASK  THE  HAM  WHO  OWNS  ONE 


RONICS  CORP. 

Oceanside,  California 


Louis  Hutton  W0RQF 
2608   S.    Fern 
Wichita   17,   Kansas 


A  VHF  Receiver 


For  some  time  1  liad  been  using  the  ten  me- 
ter band  on  my  receiver  as  a  timable  if  for  a  six 
meter  and  two  meter  converter*  This  mode  oi 
operation  tied  up  the  ten  meter  band  and  Hmit- 
ed  my  coverage  on  the  VHF  bands.  The  idea 
began  to  dawn  that  what  I  needed  was  a  sepa- 
rate VHF  receiver  capable  of  covering  the  full 
four  megacycles  of  the  six  and  two  meter 
bands.  The  receiver  described  in  4Jbis  article 


6BA6 


consists  of  a  tunable  if  covering  a  four  mega- 
cycle range  from  14  mc  to  18  mc-  Detectors  are 
provided  for  AM,  CW  and  SSB.  Controls  in- 
clude audio  and  rf  gain,  noise  limiter,  SSB/ 
CW-AM  mode,  avc,  and  selection  of  either  a 
six  or  two  meter  converter  or  tunable  if  input. 
The  approximate  cost  of  the  receiver  including 
tlie  two  VHF  converters  and  all  new  compo- 
nents will  be  less  than  $200,  A  minimiira  of 


6BE6 


T  I 


TO  I 

CONVERTER    /2N    ^J 


OUTPUT       ®^-n     ^     i    -t   '^ 


SELECTOR 


Ave 


Tl  AND  T2   TUNE  FROM   14  Mc    TO  t8  Mc. 
T3  TUNES  FROM    P5.4I5  Mc    TO   19.415  Mc 


T0*I2 

SUB -CHASSIS 

INPUT 


INSIDE    T3 


BOTTOM    VIEW 


BC-455,  6»o9Mc   RF,   MIX   ANO 
DSC   COILS 


+  105  V.  REG 


#1   SUB-CHASSIS  VHF  RECEIVER 

l4Me-ldMc    TD   I4IS  Kc  IF 


26 


71  MAGAZINE 


OVERLOAD?  NOISE?  CROSS  -MODULATION? 

Not  vfifh  the  Antplidyne  Nuvisfor  Converters 


Input 

Noise  figure 
Gairi 

Output 


C-61 

50-54 

2.5(5b 

25db 


C-23 

144448 
3.0db 
30db 


ADJUSTABLE 
TO   PREVENT 


C-23   4x6x2"   C-«1 

I.F.  GArK  TRIODE  MIXER, 
DRIFT,  6CW4  GROUNDED 

NUVISTOR   PREAMPS 
P-25-144-I48   mc  $9.75 

P-62-   50-   54  mc  9.75 

Aff  Amp  If  dyne  proilucts  are  guaranteed 
for  TWO  years  against  component  failure 
and  one  year  on  tube  failyre. 


14-18mc  standard 
(any  other  $1  additional) 
Impedance  50  ohms  50  ohnis 

FRI€E  $28.50  $34,25 


.005  XTAL   INSIDE  CHASSIS 
GRID  R.F.  AMPS 

MATCHING  SUPPLY   FOR 

C-61     and    C-23    solid    stole    S9.75 


COmiNG   SOON 

6  &  2  meter  SO  watt  imtr,  plate  modulated. 

220  &  432  nuvistor  converters 


$Qnd  check  or  monmy  orcl«r  today 


MPUPYNE  iaSsJ 

KINGS    PARK     LI     NY 


BOX  673 


for 
technicol   info 


tube  types  were  used  in  order  to  keep  tube  in- 
ventory reasonable.  Some  of  these  new  receiv- 
ers use  a  different  type  tube  for  each  stage  of 
the  set.  Although  the  )unk  box  collection  for 
this  project  was  started  over  a  year  ago  the  con- 
struction took  about  a  month  and  a  half  of 
evenings  and  weekends,  Assembly  of  the  tv^^o 
commercial  VHF  converters  required  about 
six  evenings  of  time. 

Circuit  Description 

The  receiver  circuitry  begins  with  an 
AMECO  six  or  two  meter  Nuvistor  equipped 
converter  whose  output  covers  the  14  mc  to  18 
mc  band.  A  selector  switch  controls  the  B+  to 
each  converter  and  the  appropriate  rf  output 
to  the  input  of  the  receiver.  The  receiver  con- 
sists of  four  sub-chassis.  The  first  is  a  tunable 
front  end  covering  14  mc  to  18  mc  whose  out- 
put is  1415  kc.  The  second  sub-chassis  ampli- 
fies the  1415  kc  signal  through  one  stage  of 
if  and  converts  it  to  239  kc.  The  third  sub-chas- 
sis consists  of  two  stages  of  low  frequency  if 
ampUfication  and  an  AM  detector^  avc  detec- 
tor, and  the  ANL  stage.  The  fourth  sub-chassis 
includes  the  SSB/CW  detector,  bfo  and  the 
tuning  meter  detector.  The  power  supply  and 
audio  stages  are  located  on  the  main  chassis. 


Construction 
Two  surplus  ARC-5  command  ty^^e  receivers 
were  acquired  for  junking  purposes.  These  two 
units  covered  the  range  from  3  mc  to  6  mc,  and 
6  mc  to  9  mc.  The  timing  condenser  and  the  as- 
sociated coils  were  removed  from  the  6  mc  to 
9  mc  unit  for  use  in  the  first  sub-chassis.  The 
gear  mechanism  was  removed  from  the  tuning 
condenser.  All  the  rotor  plates  but  t\vo  were 
pulled  from  the  rf  and  mixer  sections  of  the 
tuning  condenser,  Thxee  rotor  plates  were  left 
on  tlie  oscillator  section.  The  rotor  plates  with 
all  the  slots  that  are  used  for  tracking  purposes 

(Turn   to   page   30) 
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An  Economy  Converter 


6M 


ONLY 


Dear  OM: 

There  are  quite  a  few  \'HF  converters  on  the 
market  today.  Some  of  them  are  pretty  good,  some 
are  unbelievabiy  terrible.  After  looking  over  the 
available  coDv^erters  we  decided  that  we  could  do 
better.  We  have.  Only  a  ham  could  aflford  to  pot 
the  months  of  lab  time  into  the  development  of 
something  like  this,  trying  every  known  circuit  and 
testing  each  under  the  worst  possible  ham  band 
conditions. 

We  reached  several  interesting  conclusions  as  a 
result  of  all  this  research.  1)  The  noise  figures 
claimed  for  several  brands  of  converters  seem  to 
have  been  determined  in  advertising  departments 
instead  of  labs,  2 )  If  it  doesn't  work  too  well,  gold 
plate  it*  3)  It  is  standard  practice  to  use  the  cheap- 
est parts  available  even  if  it  does  reduce  the  life 
expectancy  of  the  converter  or  cut  dowTi  on  its 


performance.  4)  Some  converters  were  obviously 
thrown  together  from  old  magazine  articles  and 
there  wasn't  even  a  sign  that  an  engineer  had 
been  near  them.  5)  There  should  be  a  market  for 
a  well  engineered  converter. 

Naturally,  for  our  own  use,  we  pulled  out  all 
the  stops  and  built  the  last  word  in  state-of-the- 
art  \  HF  eniiineering.  When  we  figured  out  what 
it  cost  to  build  this  converter  we  could  see  that 
this  wasn't  going  to  be  very  popular.  Not  many 
hams  are  going  to  spend  $98.50  for  a  converter, 
no  matter  how  unbelievably  it  performs.  After  all, 
how  many  hams  are  so  avid  about  working  DX 
that  they  want  to  pull  extremely  weak  signals  out 
of  the  noise?  Just  a  handful  of  meteor-scatter  ad- 
dicts, aurora  hounds  and  the  like  would  ever  need 
the  gain  and  the  rejection  of  adjacent  signals  tliat 
our  DGC  models  afford. 


Matching  Power  Supply  HJS  . 

Delivery  Date,  Sept.  1 


28 


73  MAGAZINE 


Vou  can't  put  units  like  our  DGC  Converters  on 
the  market  and  stU  enough  to  stay  around.  \\  hich 
thought  sent  us  back  to  the  workbench  and 
event luilly  brought  about  the  economy  converter^ 
the  model  HJC-50,  This  one  is  designed  to  com- 
pete with  any  other  con\  erter  on  the  market  price- 
wise  and  we  are  sure  enough  of  its  operation  to 
give  a  money-back  guarantci*  that  it  will  on t per- 
fonn  any  other  commerciidl)'  made  conv^erter,  re- 
gard Irss  of  price,  except  our  DGC  imits*  The 
HJC-5<)  uses  a  nnvistor  front  end  for  low  noise 
fitaire.  It  is  crystal  controlled  for  stability.  The 
HJC-50  is  designed  to  be  used  with  14-18  mc 
receiver  tuning*  Thus  you  can  tune  the  50.0-50.4 
mc  band  rven  if  you  only  have  a  bam-band  only 
receiver  which  tunes  from  14»0-14.4  mc,  and  this 
covers  virtually  all  of  the  presently  used  six  meter 
band. 

These  converters  are  available  by  direct  mail 
order  only.  This  is  necessary  if  we  are  to  maintain 
our  low  price.  The  model  HJC-50  converters  are 


now  in  stock  for  imediate  ilclivery  and  all  orders 
will  be  filled  the  day  received*  The  DGC  con- 
verters are  custom  l^uill  to  your  specifications. 
Please,  if  you  must  have  one  of  these,  specify  the 
band  it  is  to  cover  (50-144-220-432  mc)  and  the 
i-f  output  frequency.  We  will  biiild  your  imit  and 
individually  test  it,  funiishin^r  you  the  test  result 
certificate  and  customizing  it  %\ith  your  call  en- 
graved. 

The  DGC  converters  are  1>uilt  into  a  solid  ahnni- 
num  extruded  case  which  can  be  used  on  the  oper- 
ating table  or  else  motmte<l  on  a  rack  panel.  It  is 
attractively  finished  in  bright  red  and  black.  It  is 
entirely  nuvistorized,  using  the  new  6DV4  (hang 
the  expense)  for  the  front  end. 

The  HJC  converters  are  available  in  the  50  mc 

model  at  present,  with  higher  frequency  models  in 
the  works.  Watch  for  our  ads.  We  have  a  lot  more 
i^adgcts  just  about  ready  for  production  too. 

Val  Barnes  KIAPA  &  Sam  Harris  W1F2J 


CUSTOM  MADE 


Money  Is  No  Object 


Converter 


DGC-50  .  .  . 
DGC-144  .  . 
DGC-220   .  . 


«  • 


•        *        t       • 


.  98.50 
«  98.50 
98.50 


These  units  are  individually  made 
to  your  specifications.  Please  state 
band  and  desired  output  i-f. 


Jaffffrey,  New  Hampshl 
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were  left  on  the  rotor  also.  The  oscillator,  mixer 
and  rf  grid  coils  were  modified  by  removing 
half  the  turns  plus  one*  The  original  rf  coil 
was  connected  to  the  antenna  through  a  cou- 
pling condenser.  This  coil  is  fmther  modified 
3y  adding  a  new  antenna  winding  over  the 
cold  end  of  the  coil  for  antenna  and  ground 
connections.  This  coil  is  made  from  some  of 
the  wire  removed  during  the  above  changes. 
It  consists  of  about  five  tmns.  The  tuning  con- 
denser comes  equipped  with  trimmer  condens- 
ers for  the  oscillator  and  mixer  sections  but 
none  for  the  rf  section.  An  Erie  7-45  mmf 
trimmer  was  soldered  across  the  rf  tuning  sec- 
tion of  the  three  gang  condenser.  One  end  was 
soldered  to  the  stator  and  the  other  end  sol- 
dered to  the  frame  of  the  tuning  condenser. 
This  will  provide  himming  adjustments  for  all 
three  stages  of  the  front  end  to  aid  in  tracking* 

The  modified  coils  were  then  replaced  in 
their  shield  cans  and  each  one  breadboard  con- 
nected to  the  three  gang  condenser  to  check  for 
proper  frequency  coverage.  The  rf  coil  and 
mixer  coil  were  checked  for  proper  frequency 

6BA6 


coverage  using  a  Grid  Dipper*  The  oscillator 
circuit  was  tacked  together  and  the  frequency 
coverage  checked  with  a  Frequency  Meter, 
The  oscillator  must  cover  from  15,415  mc  to 
19,415  mc,  if  a  1415  kc  if  is  to  be  used.  The  rf 
and  mixer  coils  must  cover  the  14  mc  to  18  mc 
of  course-  The  powered  iron  slugs  found  in- 
side the  coil  forms  were  backed  off  until  they 
were  almost  to  tlie  end  of  their  travel.  The 
trimmer  condensers  on  the  three  gang  tuning 
condenser  are  used  to  set  the  high  frequency 
end  of  the  dial^  and  the  slugs  are  used  to  set 
the  low  frequency  end  of  the  dial  As  would 
be  expected  in  any  coil  tracking  job  there  is 
interaction  between  adjustments. 


The  1645  kc  oscillator  coil  on  the  second 
sub-chassis  was  constructed  from  a  salvaged 
slug  tuned  coil  form  and  mounted  in  one  of 
the  scrapped  Command  Receiver  if  cans.  Its 
resonant  frequency  was  deteimined  by  a  Grid 
Dipper,  After  I  was  fairly  well  along  with  this 
sub-chassis  one  of  my  ham  visitors  quietly  men- 


1415  Kc  IF 

160  V 


2nd  MIX 


165  V. 


t4t5  Kc 


TO  «l 

SUB-CHASSCS 

OUTPUT 


TO  239  Kc 

IF    INPUT 

tt3    SUB-CKASSIS 


L/C    TO   TUNE   TO   1645  Kg 


tt2    SUB-CHASSJS  VHF    RECEIVER 

1415  Kc    TO   239  Kc   STAGE 
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ignition 
system 


inter- 
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ELECTRO 
SHIELD 


i^^?/- " 


ELECTRO  SHIELD  prevents  radia- 
tion—stops  ignition  noise  at  its 
source— by  completely  enclosing 
the  entire  ignition  system,  coil, 
plugs,  distributor  Entirely  mech- 
anical, no  phasing  or  filtering. 

Now  in  kit  form  for  substantial 
saving!  Complete  as  illustrated. 
New  cap  and  total  shield  for  dis- 
tributor— coil  shield  and  filter- 
plug  shields  and  leads.  Snap-on 
plug  connections  are  swaged— 
won't  pull  out  or  loosen.  Plug 
shields  have  molded  inserts 
which  eliminate  sparkover  also 
waterproof  plug.  Kit  includes  all 
necessary  hardware  and  full  in- 
structions. Typical  installation 
is  shown  in  circle. 


Two  kits  avaflable 
fiar  8  cylinder  cars: 

For  '57-'63  Buick, 
Cadinac,  Chevrolet, 
Corvette,  Interna- 
tional Harvester, 
Oldsmobile,   Pontiac 

and  Rambler. 

MODEL  5500*DR-a 

For  '57-'63  Ford, 
Mercury,  Ljncolni 
Thunderbird. 

MODEL  5500*F8 

Complete  assem- 
blies available  for 
most  6  and  8  cylin* 
der  carSf  also  4 
cylinder  VW's. 


kit 
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Plus  F.E.T. 


Please  send  information  on  Electro-shield  and 
Band-spanner  antennas  and  mounts, 

Name, 


•*^a:iK? 


NurTiber       Street 


CHy  Zone         State 

BAND-SPANNER   317  fioetiling  Road,  South  San  Francisco,  Calif, 
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TO  239  Kc 

IF   MODULE 
SSe    INPUT 


?<  ?< 


15-45         BFO 
BFO  SET        35 


I2AU7 

SSB    DET 


TTO   +105   SSB 
TAP   ON    "mode" 
-      SWITCH, 


SSB  AUDIO  INPUT 

Cmoot"  SWITCH) 


TO  AVC  LINE 


IgAUT 

V  METER 


10  M 


"S"  METER 
ADJUST 

I.5K 


--r    8F0  COIL 


BOTTOM     VIEW 

M-500pa  FS. 
BFO  COIL  eC-453  ANT.   COIL)        tB,A.#[BA9l€) 


H4    SUB -CHASSIS 


VHF    RECEIVER 


PRODUCT  DETECTOR- BFO- "S"  METER 


tioned  that  there  was  a  broadcast  station  on 
1410  kc  in  the  vicinity.  This  resulted  in  some 
head  scratching  and  scheming  to  keep  wire 
lengtlis  short  for  minimum  spurious  pickup 
and  I  was  most  happy  to  find  no  birdies  from 
that  station  in  the  final  product.  When  the 
third  sub-chassis  was  finished  wiring  I  hooked 
it  up  to  a  power  supply  and  signal  generator 
for  if  aUgnment.  After  this  stage  was  aligned 
the  second  sub-chassis  was  temporarily  con- 
nected to  the  third   sub-chassis  and  given  a 

6C4 


checkout  and  preliminary  1415  kc  ahgnment 

The  bfo  and  product  detector  section  gave 
me  the  most  trouble*  The  original  circuit  used 
a  6BE6  product  detector  but  I  could  not  get  it 
to  function  as  I  thought  it  should.  The  sub- 
chassis  was  removed  from  the  main  chassis 
and  modified  to  use  tlie  old  reliable  12AU7 
double  triode  product  detector  circuit.  The  bfo 
coil  was  made  from  tlie  if  coil  remo\  ed  from 
a  BC-453  Command  Receiver  that  had  been 
salvaged  in  previous  constiuction  projects.  The 
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COAXIAL  TYPE  S>VITCHES 

.  .  .  multi-position,  single  or  multiple  gang 


Now  you  can  switch  coaxial  line  circuits  quickly 
and  without  error.  These  handy,  inexpensive  units 
are  available  with  "UHF\  '*BNC\  **N"  and  Phono 
type  connectors  for  use  with  either  52  or  75  ohm 
lines.  Phono  connector  types  are  specific  for  Hi-Fi 
applications*  Other  types  are  designed  to  handle 
RF  Power  up  to  30  MC,  1  KW  input. 


Stock  items  ready  for  shipment  are: 

Mendel    550A — Single    gang,    singfe    pole,    5    position    switch 

with  UHF  connectors.  Price:  $8.25  each* 

Model  55tA — Single  gang,  2  pole,  2  position  speciol  purpose 
switch  with  UHF  connectors.  Ideal  for  switching  any  device 
in  or  out  of  series  connection  in  toox  line  circuits*  Pricej 
$7.9S  eoch. 

Model  560 — Singte  gang,  singfe  pole,  5  position  switch,  some 
as  Model  550A  except  with  BNC  type  connectors.  Prke; 
$11*95  eoch. 

Model  561 — Singte  gang,  2  pofe^  2  poiltton  speclol  purpose 
switch,  same  as  Model  551 A  except  with  BNC  type  con- 
nectors. Price:  $9*95  each. 

Model  570 — Single  gang,  smgle  pole,  5  posHJon  switch^  some 
OS  Model  550A  except  with  N  type  connectors*  Price: 
$13,^5  each. 

Model  580 — Single  gang,  single  pole,  5  position  switch, 
same  as  Model  550A  except  with  Phono  type  connectors. 
Price:  S7;35  eoch. 

Muhiple  gang  types,  up  to  6  gang  For  single  pole— 5 
position  switches,  and  as  required  for  2  pole — 2  posi- 
tion switches,  are  made  to  order  with  any  connector 
types  listed  above.  Prices  on  request. 


biggest  problem  using  this  coil  was  that  I  could 
not  tell  for  sure  at  what  frequency  it  was  oscil- 
lating. Harmonics  from  the  oscillator  leaked 
into  the  1415  kc  if  stage  making  it  difficult  to 
set  the  injection  level  on  tlie  product  detector. 
A  careful  check  of  the  frequency  by  a  Fre- 
quency Meter  indicated  that  it  was  too  high. 
Additional  padder  condenser  brought  it  down 
to  the  proper  frequency  of  239  kc.  This  cleared 
up  the  last  of  the  troubles  with  the  receiver. 

The  cabinet  is  a  LMB  model  WID  using  a 
11"  X  17"  X  3"  chassis.  The  front  panel  was 
painted  and  striped  in  tlie  same  manner  as  my 
500  watt  linear  amplifier  that  was  described  in 
a  recent  issue  of  73  Magazine.  The  chrome 
trim  on  the  front  panel  came  from  the  dash  of 
a  junked  car.  The  dial  is  one  of  those  fine  Ed- 
dy stone  units  made  in  England.  I  added  inter- 
nal  lighting  by  installing  a  pilot  light  at  each 
end  of  the  dial  assembly •  The  pointer  on  the 
dial  and  the  tuning  meter  are  painted  a  bright 
red-  The  cabinet  is  a  hght  grey,  the  front  panel 
is  dull  black  and  dark  grey.  The  dial  is  calibrat- 
ed from  14  mc  to  18  mc  using  the  frequency 
meter.  The  remainder  of  the  dial  scales  are 
geared  to  this  calibration.  Typical  432  mc  and 
1296  mc  converters  suitable  for  use  with  this 
receiver  mav  be  found  in  the  1963  Radio  Ama- 

teurs  Handbook. 

.  .  .  \V0RQF 
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Bristol,  Pennsylvania,  STilwell  8-5581 

F$reifn  Sa?e?^  Royal  Natkinil  Corp.,  250  W»t  S7th  St,  ^^  ^o^^  1^.  '^-Y. 

OTHER  B&W  EQUIPMENT:  Transmitters  AM-CW^SSfi  -  Transistofiied  Power 
Converters  and  irrverters  •  Dip  Meters  •  MatcJ) masters  •  ffeQuency  MulUplieri 
•  Low  Pass  Fittefs  •  T-R  Switches  ♦  R.  F,  Filament  Chokes  •  TransmiUmE  R.  F. 
Pidle  Chokes  •  Band-Switehpng  PiNetwqfk  Inductors  •  Cytlometers  •  Antefina 
Caaxmf  Connectors*  Baluns  ■  Variai)!^  C4pacilors  •  Toroidal  Transformers  *  F^xed 
and  Rotary  edgewound  Inductors  •  Plug  in  Coils  wit/i  fijted  aAd  variable  links* 
Straight  type  air  wound  coils  in  a  varkty  of  difnei^sion^. 


"Receiver?  Now  what  would  she  do  with 

G  receiver? 


?" 
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Heliwhip  Tuning 

without  Pruning 


Frank  Mohler  W2IAZ 
187   Brood  Street 

Eotontown,  New  Jersey 


*[L/2**{* 


SOLDER   ENDS 
TO    PREVENT 
UNRAVELING. 


SOFT    COPPER    SHEET  B'lf 
WRAPPED    IKTC    CYLINDRICAL 
SHAPE,    PINCH    ENDS    TO 
OBTAIN    SNUG   SLIDING  FIT. 


SHCLD   COVERING  Ff?OM    RG-BAJ 
CABLE.     ACTS  LIKE  CHINESE 
FINSER   LOCK   TO  PROVIDE 
SNUG   ADJUSTABLE    FIT. 


TYPES  OF   TUNING    CVLINOERS 
FIGURE     \ 

After  using  helivvhips  for  mobHe  operation 
dmiivg  the  past  few  monthiJ,  I  was  able  to  ar- 
rive at  a  few  conclusions  vou  mav  find  interest- 
ing.  In  the  fiist  place,  the  heliwhip  is  aii  effi- 
cient, high-Q  antenna  and  offers  the  unique 
appearance.  However,  like  base-loaded  and 
advantages  of  short  length  and  unobtrusive 
center-loaded  whip  antennas,  the  heliwhip  is 
frequency  conscious  and  restricts  QSY  opera- 
tions to  a  narrow  portion  within  a  band. 

After  a  series  of  tests  and  measurements,  I 
learned  that  a  given  heliwhip  has  a  bandwadtli 
that  is  approximately  equal  to  1  percent  of  the 
antenna's  optimum  frequency.  For  example,  a 
heliwhip  peaked  to  3900  kc  has  a  bandwidth  of 
about  39  kc  (.01  x  39Q0),  Satisfactory  op- 
eration with  this  heliwhip  is  therefore  limited 
to  the  range  of  frequencies  3880  kc  to  3920  kc, 
or  roughly  20  kc  either  side  of  the  optimum 
freqi:ency. 

The  same  bandwidth  percentage  (1%)  is 
applicable  to  the  other  bands*  For  40-meter 
operation,  a  hehwhip  pnmed  to  7250  kc  will 
be  useful  over  the  band  7215  kc  to  7285  kc.  A 
20-meter  heliwhip  cut  for  14,250  kc  is  good 
over  the  range  14,180  kc  to  14,320  kc.  When 
peaked  to  21,300  kc,  a  15  meter  heliwhip  per- 
mits satisfactory  operation  over  a  range  of 
frequencies  100  kc  on  either  side  of  the  reso- 
nant point. 

A  review  of  the  bandwidth  capabilities  of 


each  antenna  reveals  that  a  heliwhip  cut  for  o]>- 
timum  operation  in  the  middle  of  the  band  will 
provide  adetpiate  coverage  on  all  bands  except 
40  and  75  meters.  Unlike  the  base*loaded  and 
center-loadeJ  wliip  ajitennas,  the  heUwhip  has 
no  provisions  for  altering  the  operating  fre- 
quency. After  the  wires  of  the  heUwhip  had 
been  irrevocably  cut,  or  pruned,  to  a  desired 
frequency,  operators  accepted  the  sad  fact  that 
QSY  operations  were  severely  Umited.  How- 
ever, owners  of  heli whips  need  not  be  shackled 
to  a  narrow  band  of  operation.  By  using  the 
simple  tmn'ng  technique  described  in  the  next 
paragraph,  the  operator  can  peak- tune  his  heli- 
whip antenna  to  any  part  of  the  band,  includ- 
ing the  c\^^  portion  at  the  low^  end  and  the 
MARS  frequencies  outside  the  high  end. 

Heliwhip  Tuning  System 

Heliwhips,  as  you  know,  are  made  by  spiral- 
ly winding  the  \\are  on  a  fibreglass  core.  Be- 
cause of  this  unique  construction,  hehwhips 
can  be  peak-tuned  to  different  parts  of  the 
band  in  less  time  than  it  takes  to  tune  a  guitar 
string.  All  you  need  is  a  3-inch  cylinder  of  cop- 
per or  aluminum  that  will  fit  snugly  over  the 
helical  windings  of  the  antenna.  By  sliding 
this  metal  cylinder  up  or  do\vn  on  the  hehwhip, 
the  resonant  frequency  of  the  antenna  is  lower- 
ed or  raised.  Fig,  1  shows  tvvo  types  of  timing 
cylinders  you  can  make.  In  an  emergency^  ahi- 
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QSJUBOOK 


Essential  QTH  information  for  all  radio  amateurs  and  SWL's.  Each 
quarterly  issue  of  the  CALLBOOK  is  completely  revised  to  bring 
you  the  most  up-to-date  information  on  QTH's. 

PLUS  THESE  EXTRA  FEATURES! 

•  Great  Circle  Bearings  •  International  "Q"  Signals 

•  World  Time  Chart 

•  International  Postal  Information 


Great  Circle  Charts 
Prefixes  by  Countries 


CiJUBOOK  of  United  States  Listings 

(Over  250,000  K  &  W  calls) 
Each  quarterly  Issue... $5.00 

OJilfiODK  of  Foreign  Listings  (Over 

100,000  calls  outside  the  U.S.A.) 
Each  quarterly  issue $3.00 


And  many  other  features 

!   nonPR  THeIe  VALUABLE  RADIO  AMATEUR  fiUIDES.  TOOl 

.S.  0«^^^  ^""V,     " ,  „,,es  of  vital  data;  291  Great  Circle 
Radia  Amateur  DX  G"'  f-^^    ages       v^t     ^.^^  ^^^^^^^.^^  ^^, 

Bearings  for  22  maior  U.S.  cit.es.  v ^2.00 

DX  Log,  plus  other  features. .^^■•■-  ^^^^^  ^^^^^^^  ^^       j. 

World  Prefix  Map-F""  «  °J.  f  .^  \,^,,  referenced  tables  $1.00 
country  .  .  •  DX  zones,  time  zones  erne  .  projection,  six 

Warld  Atias-Only  Atlas  comp^ed  for  am  t  .  s- Jola^  l^,_,,,_^M 
continents,  prefixes  on  e^c\^  country  ... 

^^^™^"^^^*^""  Wnte  for  illustrated  brochure! 

RADIO  AMATEUR  CALLBOOK 

Dept.  B,  4844  W.  Fullerton  Ave,,  Chicago  39,  III. 


Dept.  B,  4844  W.  Fullerton  Ave,,  Chicago  39,  III. 
See  your  favorite  dealer  today  for  your  latest  issue  or  order  direct  from  the  publisher  (add  25c  for  mailing). 


milium  foil  from  a  pack  of  cigarettes  can  be 
used. 

The  table  in  Fig.  2  shows  the  position  of  the 
tuning  cylinder  for  each  50  kc  change  in  the 
range  3800  to  4000  kc.  Similar  settings  for  the 
40-meter  heliwhip  are  also  given*  Present  eah- 
bration  marks  on  the  heliwhip  permit  rapid  po- 
sitioning of  the  tuning  cvlinder  when  optimum 
operation  on  a  different  part  of  the  band  is 
desired. 

Operating  Notes 

Newly  purchased  heli whips  are  designed  by 
the  manufacturer  to  resonate  at  the  low- fre- 
quency end  of  the  phone  band*  An  unpruned 
75-meter  heliwhip  will,  dierefore,  operate  best 
on  3800  kc.  To  facilitate  QSY  operations  within 
a  band,  I  peak- tuned  each  antenna  to  the  mid- 
dle of  the  band.  In  this  way,  the  amount  of  de- 
viation required  to  tune  up  on  either  band  edge 
is  kept  to  a  minimum* 

Heliwhips  provide  high-Q,  above-average  ra- 
diation efficiency  when  the  antenna  is  peak- 
tuned  to  the  desired  frec£uency*  However,  QSY 
operations  are  handicapped  by  the  lack  of  pro- 
vision for  tuning  the  antenna  to  different  fre- 
quencies. To  overcome  this  advantage,  while 
enjoving  the  efficiency  of  these  unobtnasive 
antennas,  try  the  "tuning  without  praning" 
sliding  cylinder.  Man,  it's  the  most! 

.  .  .  W21AZ 


ANTENNAS  IN 


S  &  ?  Meter 
Model  No.  A  62 
Amateur  Net  A  62    $33.00 
Stacking  Kit  AS  62   $2.19 


Patents  allowed 
and  pending 


The  Only  Singte  Feed  line 

6  and  2  METER 
COMBINATION  YAGI  ANTENNA 


onofher  first  from 


FiNCO 


ON    1    METERS 

18  Elements 

I  —  Folded  Dipore  Plus 
Special  Phasing  Stub 

1  —  3  Element  Colinear  Reflector 
4  —  3  Element  Cofinear  Directors 


ON    6    METERS 

Full  4   Elements 
1  —  f&lded  Oipole 

1  --  Reflector 

2  —  Directors 


See  your  FfNCO  Distributor 
or  write  for  Catalog  20-226 

THE  FINNEY  COMPANY 


Dept.  20 


Bedford,  Ohio 


SEPTEMBER   1963 
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Rate  of  Change  Limiter 


Shortly  after  receiving  the  September  73, 
I  got  busy  and  built  the  rate-of-change  hmiter 
by  K5JKX,  There  were  some  rather  olnioiis 
improvements  to  be  made,  especially  to  the 
load  impedance,  which  I  felt  you  might  want 
to  pass  along  to  your  readers. 


2N170 


\VC.  OUT 


ORIGINAL    C]RCUIT 
f^GURE 


2NI70 


A.VC.  OUT 


MODIFIED    CIRCUIT 
FIGURE       2 


Refer  to  Fig,  1,  The  load  on  the  limiter  con- 
sists of  Rj  in  parallel  with  the  series  resist- 
ance made  up  of  R^  ^^'^^^  the  vohmie  control. 
For  a  500K  control,  this  load  would  be  600K, 
not  1  megohm.  If  3  volts  audio  appeared  at 
the  If  miter  output,  only  1  volt  would  appear 
on  the  1st  audio  grid  with  the  volume  control 
wide  open;  a  loss  of  about  9  db. 

As  shown  in  Fig.  2,  the  fixed  load  resistor, 
Rl,  is  omitted,  R2  is  chosen  to  give  a  total 
resistance  of  1  megohm  when  placed  in  series 
with  the  volume  contioL  In  this  case,  the 
limiter  sees  a  load  of  I  megohm,  and  1.5  volts 
of  the  3  volt  audio  would  be  impressed  on  the 
1st  audio  grid;  a  loss  of  only  6  db,  (The  6  db 
figiue  quoted  by  Kyle  must  have  been  for  a 
Imeg  control,  in  which  case  neither  R^  nor 
R2  yould  have  been  required,) 

A  fujtlier  refinement  is  the  use  of  a  50K 
potentiometer  in  place  of  the  27K  and  18K  re* 
sistors.  This  allows  the  effectiv^e  bias  to  be  set 
for   optimum    noise   suppression. 

Since  adding  this  unit  to  my  Lafayette  HE- 
30  receiver,  I  can  operate  with  my  8  foot  strip 
flourescent  on! 

,  •  ,  K5HPT 


AFSK  Oscillator 


After  completing  the  Twin  City  TU  AFSK 
oscillator,  the  main  drawback  was  that  the 
space  tone  (2975  cycles)  was  50  percent  lower 
in  level  than  the  mark  tone  (2125  cycles).  All 
kinds  of  equalizing  configurations  were  tried  to 
no  avail.  Finally  a  30K-ohm  1  watt  resistor  was 
shunted  across  the  toroid  coil  LI,  to  equalize 
the  Q  wlicn  the  IN54's  were  switched  to  mark 
and  space  tones.  Sure  enough  tins  method  re- 
sulted in  a  considerable  improvement  between 
the  level  of  the  two  tones. 

The  correct  value  of  resistor  depends  on  how 
active  the  circuit  is  oscillating.  Choose  a  value 
between  25  and  40K-ohms  that  wiU  allow  the 
least  resistance  to  be  shim  ted  across  LI  and 
still  not  cause  the  oscillator  to  be  sluggish  by 
oscillating  intermittently. 

Now  the  reports  on  VHF  AFSK  are  amazing 
with  only  a  1  db  difference  or  less  between  the 
mark  and  space  tones  resulting  in  a  maiked 
improvement  with  stations  reporting  solid  copy 


—plus  tlie  abilit\^  to  work  more  DX,  The  same 
approach  works  equally  well  w^tifi  other  AFSK 

circuits, 

,  -I  .  Jl4GRi 


IgATT 


AFSK    OSCILLATOR    FQP    THE    TWIN    CITY    TU 
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A  SELF-SUPPORTING 
TOWER  UP  TO  70  FEETI 


The  new  KTV  1600XX  series  of  communications  towers  can  be  installed 
up  to  heights  of  70  feet  withing  guying!  The  16"  wide  ten  foot  long  tower 
sections  are  joined  by  double  welded-on  sleeves  on  each  o^  the  three  legs, 
making  one  of  the  strongest  tower  leg  joints  ever  achieved  and  avoiding  the 
usual  difficulty  of  the  jamming  of  tower  sections.  This  also  avoids  the  weal^- 
ness  created  by  holes  in  the  structural  members. 

The  vertical  sections  are  made  of  1"  diameter  14  gauge  stee!  tubing 
and  the  cross  ties  are  16  gauge  tubular  steel,  wrapped  around  the  vertical 
tubing  every  12"  and  welded.  Any  tendency  to  twist  is  prevented  by  the 
5/16"  continuous  XX  steel  rods  which  are  welded  inside  the  triangular 
structure.  The  end  product  is  a  tower  that  is  strong  enough  to  support  a 
tribander  easily  at  50'  without  guys.  This  tower  can  be  run  as  high  as 
250'  with  guying  every  40'  above  65'. 

Order  your  tower  direct  from  this  ad  or,  if  you  have  any  special  problems 
or  questions,  drop  us  a  line. 


HY-TRACK 


KTV  is  the  only  manufacturer  of  the  Hy-Track, 
an  assembly  which  bolts  to  your  KTV  (or  other 
make)  tower  and  allows  you  to  crank  your 
complete  rotator  and  beam  up  and  down  the 
side  of  the  tower  Vn  seconds.  The  Hy^Track 
consists  of  a  set  of  rails  and  a  rotator  plat- 
form and  mast  bearing  whfch  move  up  and 
down  the  rails.  On  guyed  towers  it  is  a 
simple  matter  to  loosen  the  guys  and  lower 
the  beam  .  .  .  you  don't  have  to  worry  about 
the  KTV  tower  because  it  is  designed  to  be 
self-supporting  up  to  70'.  The  Hy-Track  \% 
particularly  handy  if  you  don't  want  to  have 
to  climb  up  and  down  your  tower  to  make 
changes  in  your  antenna,  or  if  you  are  Inter- 
ested \w  avoiding  the  shortage  of  life  that 
frequently  accompanies  falling  off  towers  and 
heart  attacks.  The  complete  Hy-Track  assembly, 
all  set  to  go,  costs  $189.50  to  fit  on  a  30' 
tower.  Add  $20  for  each  extra  ten  feet  of 
tower.  The  basic  assembly  weighs  60  lbs. 
plus   20   lbs.  for  each   extra  ten   foot  section. 


PRICES 


Figure  that  each  ten  foot  section  of  1600XX 
tower  costs  $40.00  and  weighs  50  pounds.  The 
short  42'"  top  section  is  $20  with  a  IV4"  or 
2"  mast  hole  (specify)  and  $23  with  a  2V2''  or 
3*  mast  hole.  For  other  size  masts  write  for 
prices.  The  rotor  mount  plate  is  adjustable  and 
can  be  placed  at  any  level  to  match  your  mast 
length.  It  is  suitable  for  the  popular  rotators 
such  as  the  Ham-M,  CDR,  and  Hy-Galn,  Special 
plates  are  available  for  other  rotors.  All  tower 
sections  are  made  of  14  gauge  galvanized  steeL 


Base  for  mounting  tower 
in  concrete    

Angle  roof  mount 

Three  foot  roof  mount  for 
flat    roofs    

Wall  bracket 

42  gauge  galvanized 
screw  anchors 

3/16*  aircraft  cable  1500 
lb.  test   

Cable  clamps 

Tower  bolts 

10'  IV4*  16  gauge  mast 
tube     .    . 


^        T       4        -r 


10'  11/4"  galvanized   pipe    . 
Erection  fixture  (jin  pole)  . 


$26.00  20  lbs. 

$26.00  20  lbs. 

$32.00  46  lbs. 

$13.50  12  lbs. 

$  7,50  7  lbs. 


ft.     .20     65  lbs.  ^M 
.20 
.30 

$  5.00  9  lbs. 
$  9.00  16  lbs. 
$28.00     30  lbs. 


KTV  Towers 


Sullivan,  Illinois 


SEPTEMBER   1963 
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^Possible  10  meter  openings  on  Es  dates. 


Es  means  the  possibility  of  a  high  MUF  and/or  freak  conditions 


PROPAGATION  FORECAST 


Propagation 
Charts 


For  DX  work  we 
will  usually  find  thot 
when  working  on  the 
proper  frequency  the 
best  signois  ore  to  be 
found  during  that  por- 
tion of  the  day  when 
the  sun  is  shining  on 
both  ends  of  the  cir- 
cuit. The  poorest  sig- 
nals are  found  just  be- 
fore the  sun  sets,  or 
rises^  on  the  Western 
termfnol  of  the  circuit. 
This  is  the  frequency 
transition  period. 

During  summer, 
when  twilight  is  pro- 
longed, the  effect  is 
least  but  during  the 
winter  months  when 
the  twilight  period  is 
short  the  effect  can  be 
quite  severe. 

As  we  pass  through 
September  this  effect 
Will  become  increas- 
ingly monifest. 

During  even  quite 
severe  disturbances  DX 
signals  con  be  good 
during  the  doy  light 
hours  but  go  bad  near 
the  sunset  hour  often 
not  to  return  until 
daylight  the  next  day. 
J.  H,  Nelson 


DATE 


GOOD 


FAIR 


BAD 


9    10    II     12    13    14    15   16    17    18    19   20  21    22  23  24  25  26   27  28  29  30 


=  INDICATES  PREVALENT  CONDITIONS 
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This  new  GPR-91RXD  Communications  Receiver  has  all  of 
the  features  —  selectivity,  sensitivity  and  reliability  —  of  our 
GPR-90RXD  receiver. 

AND  IN  ADDITION  has  15  kc  bandpass  for  ISB  reception  of 
four  discrete  voice  channels  or  up  to  64  teletypewriter  chan- 
nels, when  used  with  our  Model  SBC-2,  Sideband  Converter. 

Two  of  these  receivers,  with  common  oscillators,  such  as 
TMC  Model  VOX-5,  (see  line  illustration  at  left)  make  one  of 
the  finest  diversity  receivers  available  on  the  market  today. 

Our  engineering  department  will  be  happy  to  discuss 

ancillary  equipment  in  our  general  catalog  that  may  be 

>N^p£soft^  used  with  this  receiver  to  fill  any  of  your 

requirements.- 

ftequest  re  3009 


THE  TECHNICAL  MATERIEL 

CORPORATION   mamaroneck;  n.  y. 


SEPTEMBER   1963 


aed  Subsfdiaries  OTTAWA,  CANADA  •  ALEXANDRIA,  VA.  •  GARLAND.  TEXAS  •  OXNARD, 
CALIF.  •  SAN  LUIS  OBISPO,  CALIF,  •  POMPANO  BEACH,  FU,  •  LUZERN,  SWITZERWNO 
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UHF  Cavity  Design 


Jim  Kyle  K5JKX 
1236  N.  E.  44th 
Oklohomo  City  1 1 ,  Okie 


I 


While  thousands  of  published  words  have 
been  expended  on  the  subject  of  tank-ciruviit 
design  for  the  lower  frequencies,  we've  seen 
almost  notliing  in  print  in  the  ham  magazines 
concerning  design  of  cavities  for  UHF  use.  But 
with  the  rapidly  growing  move  to  ever  higher 
frequencies,  ^ome  idea  of  how  to  design  a  ca\- 
ity  is  essential  for  the  do-it-yourselfer. 

"Why  design  a  cavity?"  j'ou  may  ask,  and 
the  question  is  in  order.  The  first  answer  is 
that  you  almost  have  to  design  one  when  you 
need  it  since  they  are  not  off-the-shelf  items, 
and  published  designs  (even)  are  few  and  far 
between.  On  top  of  tliat,  any  published  design 
is  almost  useless  to  you  unless  you  are  using 
the  exact  same  circuit  and  c^omponents— since 
cavity  dimenisions  depend  on  a  whole  flock  of 
variables,  not  just  upon  frequency  alone. 

So  let's  proceed  into  the  only-partially-chart- 
ed by^vays  of  the  UHF  regions,  and  take  a  look 
at  how  to  design  cavities: 


A 


B 


^z^J 


TYPES   OF   CAVITIES 
FIGURE     I 


40 


A  good  first  step  would  be  to  examine  just 
what  a  cavity  is.  By  definition^  a  cavity  is  miy 
space  fully  enclosed  by  conductive  material. 
The  shape  of  the  space  is  immaterial,  but  will 
influence  the  frequencies  of  resonance.  The 
cavity  will  be  resonant  at  every  freqiiency  at 
which  any  dimension  is  an  integral  number 
of  half-wavelenglits— and  it  follows  automati- 
cally that  every  cavity  has  an  infinite  number  of 
possible    resonant    frequencies. 

However,  this  seemingly  discouraging  fact  is 
of  little  immediate  concern^  because  for  our 
purposes  we  are  using  the  cavity  either  as  a 
filter  or  as  a  tank  circuit,  and  in  either  case  we 
are  going  to  supply  energy  at  a  frequency 
which  IS  at  least  approximately  known.  So  long 
as  only  one  of  tlie  infinite  number  of  possible 
resonant  frequencies  is  within  the  area  we 
want  to  use,  we  will  have  no  trouble. 

Of  course,  should  tlie  cavity^  also  be  resonant 
to  a  low-order  harmonic  of  our  intended  fre- 
quency, we  might  have  problems.  Fortunately, 
the  most  practical  design  types  have  resonances 
separated  in  such  a  manner  that  this  problem 
seldom  if  ever  arises. 

By  our  definition  of  a  cavity,  it  includes  all 
shapes.  However^  design  procedures  differ  for 
the  different  possible  shapes,  hi  general,  they 
boil  down  to  two  major  classes,  with  some  sub- 
groups. One  class  is  that  of  "right  cylindrical 
canities/'  which  if  you  recall  high  school  geom- 
etry will  be  immediately  identified  as  a  section 
of  circular  pipe;  the  other  is  that  of  "prismatic 
cavities",  which  in  more  everyday  terms  means 
a  closed  box  with  six  flat  sides,  such  as  a  cube 
or  a  covered  chassis* 

The  subclasses  of  the  "right  cylindricar 
group  include  tlie  reentrant  cavity  (the  most 
general  type),  the  pillbox  cavity,  and  tlie  coax- 
ial line.  The  reentrant  consists  of  a  tube  closed 
at  each  end,  with  a  concentric  post  inside,  A 
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MODEL 


SIDEBAND  TRAIMSC 


AMATEUR    NET 


FULL  FREQUENCY  COVERAGE  a 

amateur  bands  10  thru  80  metefw 

UPPER  and  LOWER  SIDEBAND 

on  all  bands 

VOX  or  PTT 

OUTPUT  IMPEDANCE  ADJUSTABLE 

with  pi-network 

300  WATTS  P-E.P,  on  SSB 

CONTROLLED  CARRIER   SCREEN 
MODULATOR  for  AM  built-in 

SHIFTED  CARRIER  CW,  260  watts  input 

TWO  SPECIAL  9  Mc  CRYSTAL  FILTERS 

for  sideband  selection 

LINEAR  PERMEABILITY  TUNED  VFO 

SEPARATE  RF  and  AF  GAIN  CONTROLS 

FULL  AGC  with  Drake  dual  time 
constant  system 

2-1  KC  PASSBAND 

100  KC  CRYSTAL  CALIBRATOR  built  in 

SEPARATE  RECEIVER  S^METER  and 
TRANSMITTER  PLATE  AMMETER 

ONLY  ONE  DPDT  RELAY  USED  — RF 

switching  limited  to  antenna 

Due  to  the  300  watt    P.EP.  input  rating,  the  TR-3  wiH  require  a  power  sup* 
ply  capable  of  low  voltage  at  high  current  with  very  good  dynamic  regulation. 


Dfmensions:  5V^"  high, 
10^4"  wide,   14%"  deep. 
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REMOTE  VFO 

Model  RV-3  ,  .  .  $79-95 

Consists  of  same  VFO  as  TR-3, 
cathode  follower,  voltage  regulator 
and  required  control  circuitry  to 
permit  reception,  transmission,  or 
trarrsceiver  operation  on  a  separate 
frequency  in  the  same  band  to 
which  TR-3  is  tuned.  Includes  5- 
ioch  speaker,  3-foot  interconnect- 
ing  cable  and  space  for  AC  Power 
Supply, 
Dim:  S^/g^' h,  lO^^^w,    lli/s^'d, 

RV-3  makes  an  ideal  all-band  trans- 
mitting VFO  for  lOB,  20A,  and  sim- 
ilar 9  MC  exciters. 


MATCHING 


Model  MS-3  ,  .  .  $19-95 

Contains  a  5  x  7  inch  heavy  mag- 
net speaker. 
Styled  to  match  TR'3  Transceiver. 

Dim.:  5%/'  h,  103^''  w,   11 14"  d. 


Write  for  Free  TR-3  Brochure  and  list  of  Authorized  Distributors. 

R.  L.  DRAKE  COMRAIMY 

BOX    185-AC    •    MIAMISBURG,    OHIO,   45342 


POWER 

SUPPLIES 

AC  Power  Supply 
Model  AC-3 

Will   mount  in   rear  of  MS-3 
and   RV-3  cabinets. 

Dimensions:  5"  x  5''  x  10^4 ' 


DC  Power  Supply 

Model  DC-3  $129,95 
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gap"  is  left  between  the  end  of  the  post  and 
the  far  wall  of  the  tube.  Fig.  1-A  shows  a  pers- 
pective drawing  of  a  reentt^ant  cavity. 

The  pillbox  cavity  may  be  thought  of  as  the 
limiting  case  of  a  reentrant,  in  which  the  gap 
has  been  increased  until  it  extends  the  full 
length  of  the  cavity.  Similarly,  the  coaxial  line 
forms  the  other  extreme,  in  which  gap  spacing 
drops  to  zero  and  the  center  ''post''  is  connected 
to  each  end  plate.  Fig.  1-B  shows  a  pillbox 
cavity,  while  the  coaxial  line  is  sketched  in  Fig. 
1-C. 

The  prismatic  cavity  is  shown  in  Fig.  1-D. 
Though  it  is  easier  to  build  one  of  these,  tt^e 
design  techniques  are  so  involved  that  we  won't 
go  into  them  here.  Frequently,  once  design  of  a 
reentrant  cavity  is  completed,  you  can  trans- 
form it  into  a  prismatic  cavity  of  square  cross- 
section  without  extreme  difficulty.  This,  how- 
evefj  does  not  always  hold  true— if  you  try  it 
after  reading  this,  it's  at  your  own  risk. 

Having  met  the  four  most  common  types  of 
cavity  (even  though  tliree  are  of  the  same  gen- 
eral  type^  it's  more  common  to  speak  of  them  as 
separate  types  for  reasons  which  will  become 
apparent  as  we  continue);  let's  see  how  they 
work. 

The  job  of  a  cavity  is  to  detemiine  fre- 
quency, and  it  does  this  by  virtue  of  its  dimen- 
sions. Detailed  explanation  of  just  haw  it  does 
this  leads  us  directly  into  Maxwell's  field  eqiia- 
tions,  complete  with  partial  derivatives,  so  if 
you're  interested  we  pass  you  to  the  references 
for  details.  What  we*re  interested  in  here  is  the 
manner  in  which  dimensions  determine  the 
frequency. 

Most  UHF  enthusiasts  aie  aheady  familiar 
with  the  resonant  line  section  and  half-wave 
repeater.  BrieBy,  a  quarter-wave  section  of 
coaxial  transmission  Hue  shorted  at  one  end 
and  open  at  the  other  acts  like  a  tank  circuit. 
Similarly,  a  half-wave  section  shorted  at  both 
ends  also  acts  like  a  tank.  This  half -wave  sec- 
tion is  actually  a  coax-line  cavity;  in  this  case 
the  length  of  the  line  is  determining  the  reson- 
ant frequency  of  the  cavity. 

As  we  change  the  coaxiaUine  cavity  to  a 
reentrant  type  by  introducing  the  gap  at  one 
end,  and  maintain  the  gap  spacing  constant, 
we  will  find  that  to  hold  the  same  resonant  fre- 
quency the  line  must  be  shortened.  As  we 
shorten  the  line  still  more,  keeping  the  fre- 
quency constant  (as  well  as  the  gap  spacing), 
we  find  that  the  dianleter  must  be  increased  to 
maintaiii  resonance. 

When  we  reach  the  other  extreme  of  the 
pillbox  cavity  by  this  process,   in   which   the 

length   (now  called  height  since  it  is  so  small 


in  comparison  to  some  other  dimensions)  is  the 
same  as  the  gap  spacing  and  the  center  post 
disappears,  we  v^U  find  that  the  resonant  fre- 
quency is  now  controlled  entirely  by  the  di- 
ameter of  the  cavity.  Under  these  conditions, 
we  can  make  the  height  almost  anything  we 
want  within  reason  and  the  resonant  frequency 
will  remain  the  same! 

Thus  we  have  seen  that  in  the  coax-line  cav- 
ity the  frequency  is  determined  by  length  with 
diameter  making  little  difference,  wliile  in  the 
pillbox  it's  the  diameter  that  counts  and  height 
has  little  effect.  But  how  about  that  in-between 
reentrant  that  we  sort  of  skipped  over? 

It's  a  complex  problem^  since  in  the  reen- 
trant fom'  variables  all  work  togetlier  to  deter- 
mine the  resonant  frequency.  If  any  thiee  are 
kept  unchanged,  the  fourth  will  determine  the 
frequency.  But  if  two  ai'e  varied  at  the  same 
timCj  the  frequency  may  just  sit  still!  These 
variables  are  the  cavity  diameter^  the  post  di- 
ameter, the  gap  spacing,  and  the  height  (or 
length ) . 

At  this  point,  let's  pause  for  a  moment  and 
see  how  the  characteristics  of  any  tank  circuit 
may  be  described*  The  usual  specification  at 
low  frequencies  is  by  inductance,  capacitance, 
and  load  resistance  (the  last  is  not  always 
specified  as  such  but  is  inherent  in  any  applica- 
tion).  However,  the  tank  can  also  be  specified 
by  resonant  frequency,  Q,  and  shunt  resistance 
—a  means  of  specification  which  is  gaining  in 
popularity  as  more  homebrewers  acquire  grid- 
dippers.  "Tune  to  resonance  at  50  mc**  is  a  not 
unconamon  thing  to  see  on  a  schematic  tliese 
days. 

In  the  cavity  region,  induction  and  capaci- 
tance tend  to  lose  their  meanings  since  they  do 
not  relate  directly  to  any  dimension.  About  the 
only  way  to  specify  a  cavity  is  by  resonant  fre- 
quency and  Q. 

We  have  seen  how  certain  dimensions  con- 
trol the  resonant  frequency.    How   about   Q? 

The  Q  (unloaded  Q,  that  is)  of  a  cavity  de- 
pends primarily  upon  the  rf  conductivity  of  the 
material  from  which  the  cavity  is  made  and 
upon  the  frequency  of  operation.  However,  it 
may  be  severely  degraded  by  unwise  choice  of 
dimensions  for  the  cavity. 

For  instance^  we  have  seen  how  in  the  pill- 
box cavity  the  frequency  is  determined  entire- 
ly by  the  diameter  and  tbat  height  is  almost 
immaterial.  But  height  of  tlie  pillbox  can  have 
an  important  effect  on  cavity  Q. 

It's  almost  obvious  that  if  the  height  is  re- 
duced to  zero  the  Q  must  also  become  zero, 
since  the  cavity  as  such  ceases  to  exist.  Actual - 
IVj  Q  will  have  its  maximum  value  with  an  in- 
finitely high  cavity— but  this  is  scarcely  practi- 
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TUBE    IN    REENTRANT    CAVITY 

FIGURE     2 

caL  It  will  s-till  have  half  of  this  maximum  vahie 
when  the  height  is  reduced  to  0,192  wave- 
length. Therefore,  if  the  height  is  kept  greater 
than  1/5  wavelength  it  will  do  little  harm  to 
the  Q  of  the  cavity. 

As  height  decreases,  so  does  Q— but  not  in  a 
straight-line  manner.  To  reduce  the  Q  to  one- 
tenth  of  its  theortical  maximum  value,  the 
height  would  have  to  be  reduced  to  0,021 
Avavelength,  Since  this  represents  a  cavity  only 
about  %  of  an  inch  high  at  300  mc,  where  the 
diameter  would  be  about  30  inches,  and  since 
a  Q  of  one-tenth  maximum  would  still  be  in  the 
neighborhood  of  1,000,  you  can  see  that  any 
reasonable  height  is  satisfactory  from  a  Q 
standpoint. 

Similar  conditions  prevail  in  the  coax-line 
cavity,  Here,  Q  will  be  at  its  maximum  for  a 
certain  definite  ratio  of  conductor  diameters, 
which  gives  a  characteristic  impedance  of  77 
ohms.  With  this  ratio  fixed,  the  Q  will  be  max- 
imum when  cavity  diameter  is  infinite,  and  will 
approach  zero  as  the  diameter  approaches  zero. 
However,  again,  within  practical  limits  the  di- 
ameter (and  even  the  ratio  of  diameters)  is 
immateriah 

In  the  reentrant  cavity,  all  the  factors  which 
aflfect  frequency  also  have  their  effects  upon 
cavity  Q.  Due  to  the  interactions  between  the 
four  variables,  little  can  be  given  eonceming 
the  ways  in  which  these  effects  show  up.  How- 
ever, in  practice  all  will  be  negligible- 
All  the  foregoing,  of  course,  assinnes  that  the 
interior  surface  of  the  cavity  possesses  good 
rf  conductivity.  If  you  build  a  cavity  out  of 
nichrome,  natmally  its  Q  w^ill  be  way  down. 
But  with  5-mil  silver  plating,  Q  values  will  be 
far  greater  than  you  have  been  used  to  seeing 
at  the  lower  frequencies.  A  Q  of  1,000  would 
be  astronomical  for  a  conventional  coil— it*s 
considered  pretty  low  for  a  cavityl 

And  up  to  this  point  our  discussion  has  con- 
cerned unloaded  cavities.  They're  nice  from  a 
theoretical  point  of  view  because  notliing  from 
outside  the  cavity  has  any  effect— but  for  the 
same  reason  they  are  useless.  To  make  use  of  a 
cavity  in  any  way,  we  must  load  it  in  some 


way,  either  by  coupling  it  into  a  transmission 
line  to  act  as  a  filter,  or  by  coupling  it  to  the 
plate  of  a  tube  to  act  as  a  tank  circuit. 

Coupling  to  any  cavity  may  be  accomplished 
in  either  of  two  ways:  electric  coupling,  by  use 
of  high-impedence  capacitive  coupling  to  its 
electric  field,  or  magnetic  couphng,  an  inher- 
ently low-impedence  technique  for  coupling 
to  the  magnetic  field  of  the  cavity, 

Elecbic  coupling  is  accomplished  by  either 
inseiiing  a  probe  {or  miniature  antenna)  into 
the  cavity  at  a  high-impedence  point  in  the 
cavity,  or  by  placing  an  electron  tube  across 
the  highest-impedence  point  in  the  cavity  so 
that  its  plate  is  connected  to  one  side  of  the 
cavity  and  its  cathode  to  the  other.  An  example 
of  this  latter  type  of  coupling  is  shown  in  Fig* 
2.  The  ease  of  this  type  of  coupling  makes  the 
reentrant  cavity  a  natural  for  tank-circuit  use. 

Magnetic  coupling  is  accomplished  by  in- 
serting a  loop  into  the  cavity;  the  usual  place 
is  near  a  corner  or  across  one  end.  The  antenna 
coupling  circuit  shoMai  in  Fig,  2  is  of  the  mag- 
netic variety,  illustrating  the  difference  be- 
tween magnetic  and  electric  coupling. 

Not  yet  discussed,  but  very  important  in 
actual  cavity  design,  is  the  effect  of  lumped  ca- 
pacitance upon  the  cavity*s  action.  For  ex- 
ample, the  plate-cathode  capacitance  of  the 
tube  in  Fig.  2  is  directly  across  the  highest- 
impedence  point  in  the  cavity.  To  design  the 
cavity  rather  than  just  build  it,  the  effect  of 
this  added  capacitance  must  be  taken  into  ac- 
count. 

Unfortunately,  mathematical  design  proce- 
dure for  cavity  resonators  takes  no  account  of 
the  exact  effects  of  such  lumped  capacitances 
except  in  the  special  case  of  the  coax-line  cav- 
ity. In  the  coax-ltne,  the  effect  of  lumped  ca- 
pacitance is  to  electrically  lengthen  the  line. 
The  resulting  effect  is  expressed  by  the  formula 
shown  in  Fig,  3,  which  states  that  the  effective 
line  length  of  the  line  itseff  in  electrical  degrees 
is  eqvial  to  the  angle  whose  tangent  multiplied 
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Material 

Expansion 

Frequency 

Coefftcient 

Chonge  in 

PPM/degree  F 

cps/mc/degree  F 

Stee 

6 

6 

Copperclad  Steel 

7 

7 

Copper 

10 

10 

Yellow  Bross 

11 

1  T 

Aluminum 

13 

13 

by  the  Hue  impedance  is  equal  to  the  capaci- 
live  reactance  of  the  lumped  capacitance.  Or, 
in  simpler  language,  the  line  is  tuned  to  a  lower 
frequency  which  can  be  calculated. 

Addition  of  lumped  capacitance  to  the  other 
t>pes  of  cavity  resonators  also  lowers  the  res- 
onant frequency,  but  calculation  of  the  exact 
amount  by  which  tlie  frequency  is  lowered  is 
a  much  more  difficult  problem.  The  most  prac- 
tical way  for  the  homebrew  ham  to  take  this 
factor  into  account  is  to  design  the  resonator 
for  a  frequency  approximately  double  that 
which  he  desires,  then  load  the  cavity  with  ad- 
ditional capacitance  after  tubes  are  installed 
until  it  resonates  at  the  desired  point. 

This  specific  factor— lack  of  knowledge  con- 
Coming  the  exact  effects  of  capacitance  loading 
upon  the  characteristics  of  a  cavity— is  one  of 
the  biggest  drawbacks  in  cavity  design  today- 
It  makes  successful  design  of  a  "ring  amplifier" 
a  tedious,  cut-and-try  process  instead  of  the 
simple  procedure  it  at  first  appears  to  be.  Some 
of  the  more  ambitious  UHF  men,  such  as 
K2TKN,  have  gone  to  the  lengths  of  building 
specialized  laboratory  test  equipment  in  at- 
tempts to  learn  more  about  these  factors;  their 
results  will  be  interesting  and  useful. 

Before  moving  on  to  discuss  the  actual  pro- 
cedure for  design  of  a  cavity,  let's  spend  a 
couple  of  minutes  looking  at  some  piu^ely  me- 
chanical—but still  important— factors  which  in- 
fluence the  frequency  stability  of  the  finished 
cavity. 

It's  well  to  remember  tliat  the  dimensions 
of  the  cavity  are  the  major  influence  upon  its 
resonant  frequency— and  all  materials  change 
dimension  under  the  influence  of  temperature. 
Thus  you  should  choose  the  material  for  the 
cavity  not  only  on  the  basis  of  its  strength,  ex- 
pense, or  conductivity— but  also  on  the  basis 
of  its  thermal  coefficient  of  expansion  (how 
much  it  changes  size  when  it  gets  hot). 

These  coefficients  of  expansion  are  listed  in 
Table  1  for  the  more  popular  cavity  materials, 
together  wdth  the  frequency  changes  in  cycles 
per  megacycle  per  degree  F.  As  temperature 
rises,  the  frequency  will  increa**e.  Note  that 
the  old  chassis  favorite,  aluminum,  comes  in  in 
last  place  in  this  listingl  And  the  listing  is  in 
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FIGURE    4 

order  of  desirability,  with  the  most  stable  ma- 
teriak  at  the  top  of  the  table.  Probably  the 
most  reasonable  compromise  would  be  the  use 
of  copper,  which  combines  good  i3iating  quali- 
ties, good  expansion  properties ,  and  ease  of 
working. 

The  resonant  frequency  of  the  cavity  will 
also  be  aflFected  by  the  humidity— and  this  you 
have  precious  little  control  over.  Talcing  60 
percent  rehitive  humidity  as  the  starting  point, 
an  iiicrcast'  of  huniidit)^  to  100  percent  wall 
cause  the  frequency  to  decrease  by  0,006  per- 
cent—a change  of  6  kc  per  megacycle.  Decreas- 
ing humidity  to  20  percent  causes  frequency 
to  increase  about  the  same  amount.  Changes 
of  air  temperature  have  similar  eflFects  but  of 
much  smaller  degree* 

Since  you  can't  do  much  about  humidity  ef- 
fects, it  might  seem  pointless  to  mention  them. 
However,  tliey  are  mentioned  just  so  you  will 
know  about  them  when  they  show  up.  They 
can  be  compensated  for  by  retiming  the  cavity 
at  each  use* 

Speaking  of  timings  we  have  so  far  made  no 
mention  of  it,  although  obviously  a  practical 
cavity  for  ham  use  must  make  some  provisions 
for  frequency  adjustment 

As  we  saw  earlier,  a  cavity  may  be  tuned 
by  adjustment  of  its  length,  or,  if  it  is  of  the 
reentrant  type,  by  changing  the  gap  spacing. 
The  lenjith  may  be  adjusted  as  shown  in  Fig. 
4,  The  gap  spacing,  similarly,  may  be  changed 
by  the  technique  shown  in  Fig,  5, 
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TUNING  REENTRANT   BY    VARYING   GAP 

FIGURE    5 


If  timing  is  done  by  changing  the  length, 
frequency  will  decrease  as  gap  spacing  de- 
tuning is  by  means  of  changing  gap  spacing, 
frequency  will  decrease  as  gap  spacing  de- 
creases. 

Another  method  of  tuning  a  cavity,  fre- 
quendy  used  in  ham  construction,  is  that 
shown  in  Fig.  6,  This  uses  a  modified  neu- 
tralizing-capacitor  plate  to  change  the  value 
of  a  lumped  capacitance  in  the  cavity,  and  its 
effect  on  a  given  cavity  is  difficult  to  predict. 
As  capacitance  incxeases,  however,  frequency 
will   decrease. 

So  now,  after  all  the  background  and  theore- 
tical material,  we're  ready  to  attack  the  prob- 
lems of  actual  cavity  design. 

Design  of  a  coax-line  ca\ity  is  simplicity  it- 
self; simply  divide  the  wavelength  correspond- 
ing to  the  desired  resonant  frequency  by  two, 
multiply  by  the  velocity^  factor  of  the  line  (if 
you  are  using  a  soUd  coax— otherwise  tliis  is 
irrevelant,  since  the  velocity  factor  of  an  air- 
filled  line  is  1.0) »  and  you  have  the  length.  Di- 
ameters can  be  whatever  you  require.  Remem- 
ber, though,  to  design  for  a  frequency  approx- 
imately twice  that  at  which  you  intend  to  oper- 
ate, to  allow  for  loading  effects  and  ha\  e  room 
for  tuning. 

For  a  pillbox  cavity,  divide  the  wavelength 
corresponding  to  design  frequency  by  2.61  to 
determine  the  radius  of  the  cavity;  diameter 
will  be  twice  this  figure.  Height  is  unmaterial 
so  long  as  it  is  greater  than  0.021  wavelength. 

However,  both  coax-line  and  pillbox  cavities 
find  only  limited  ham  applications.  By  far  the 
most  useiul  all-aiound  cavity  design  is  the  re- 
entrant style— and  since  its  design  involves  a 
function  of  not  one  but  four  variables,  design 
charts  are  necessary* 

Figs.  7  and  8  are  a  pair  of  these  charts;  Fig, 
7  applies  to  reentrant  cavities  in  which  the  ra- 
tio of  diameters  of  the  center  post  and  the  cav- 
ity itself  is  2.25,  while  Fig.  8  is  for  a  diameter 
ratio  of  3.50.  For  intermediate  diameters,  these 
charts  will  give  a  range  of  values  and  the  de- 
sired values  will  lie  within  this  range. 
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RATIO  ■  Z.Z9 

FIGURE  7 


RATIO  »  3.50 

FIGURE  8 

Frequency  is  shown  in  kilomegacycles— this 
will  be  true  onlv  if  all  dimensions  are  measxired 
in  centimeters.  The  conversion  from  centi- 
meters to  inches  follows  the  equation  2,54 
centimeters  equals  one  inch. 

These  charts  are  somewhat  complex  and 
their  use  m  best  shown  by  working  out  an  ex- 
ample. Let*s  design  a  cavity  to  operate  at  a 
frequency  of  1296  mc  and  using  a  cavity  di- 
ameter of  4M  inches,  A  center  post  diameter  of 
1%  inches  will  result  in  a  diameter  ratio  of 
2,25,  so  we  now  turn  to  Fig.  7, 

The  small  amount  of  specification  we  have 
already  done  has  fixed  the  values  of  two  of  our 
four  variables,  leaving  oiiJy  gap  spacing  and 
cavity  height  to  determine  from  the  chart.  But 
before  we  can  do  this,  we  must  determine 
which  of  the  frequency  lines  to  use. 

Note  that  gap  spacing,  cavity  height,  and 
frequency  are  all  given  in  terms  of  their  rela- 
tionship to  center-post  radius  (rather  than  di- 
ameter). Thus,  our  first  step  is  to  convert  the 
center-post  diiOTieter  of  L75  inches  to  a  radius 
in  centimeters.  Multiplying  the  inch  measure- 
ment by  2.54  converts  to  centimeters,  and  di- 
viding by  two  converts  diameter  to  radius.  Our 
figure  (calculated  by  a  six-place  log  table)  is 
2.2225  cm;  we  round  oflF  at  this  point  to  2.2* 
Multiplying  this  by  the  design  frequency  in 
kmc  (1.296)  gives  us  2.8578;  using  the  line 
marked  2,862  will  be  plenty  close  enough  for 
our  purposes. 

Next  step  is  to  note  the  possible  range  of 
\alues  covered  by  the  frequency  line  chosen; 


SAN 
1413  India  Street 

MON  ■  FR[  8:30  to  8:00 


DIEGO 


BE  9-0361 
SAT  8:30  to  5:00 


—TRANSISTOR  IGNITION— 

Described  In  the  June  issue  of  Popular  Electronics.  ComplcU 
kit  of  Components  including  Deico  2NI&70  trans  is  tors.  All 
components  guiranued  for  one  F^ar.  Improves  easoline  mileage 
and  extendd    life  of   spark  plugs   and   points.    Full   Instructions. 

Onry  $14.95  posfpaid  USA 
Order  Today 

A  &  F   ELECTROMART 


1616  S,  81  St  Street 


Mtlwoukee  14*  Wisconsin 


QSLs 


Samples    2i€    (refundable)    Wildcat     Press,    6707 
Beck  Ave.,   Korth   Holfywcmd,  Calif. 


YELEIYPEWRITER 
EQUIPMENT  AND  COLLINS 

51J2,  51J3,  R-390AAJRR  Receivers  (.50-30.5 
MC),  Teletype  Printers  #14,  #15.  #19,  #20, 
#26,  #28,  Kleinschmidt  Printers  #TT-4A,  TT-76, 
TT-98.  Telewriter  Frequency  Shift  Converter. 
Both  me  Keyers  for  CW,  For  general  information 
&  equipment  list,  write 

ALLTRONICS  HOWARD  CO,, 
Box   19,  Boston  1,  Mass.  Richmond  20048, 


All  Nuvlstor  6  Meter  Converter  <2'6DS4)  Caacod©  RF  Amp 
(2-6CW4J  Osts.  nivl  Mlxor,  Low  etous-iiiodijilation.  no  neutral U- 
Ing.  A  amoolh  operating  unit  of  advanced  design,  low  nolao 
with  high  BcnsilLvity  proxlmllF  oscillator  will  accept  any  3rd 
overtone  xtal  for  any  I.F.  from  BC  to  20Ma  Reaulres  onb' 
lOMA  al    lOOV   for  pluft   iiO   DB   gain. 

'*WA6YST—Very  much  safisfied ''  *'K1TCU~PBJ' 

"WA0AIZ — Works  grea^/' 

f'iftiilt   hoiird   wired   and    tested,   less    tubes   and  stal    ,    $0.5 OFF 

2  Meter  mode!  of  above.    lOMC  &  SflMC  LF.    ....$7.5aPr 

The  above  units  are  now  a^allaWe  mounted  In  a  3  s  4  t  5 
aluminum  case  wllh  antenna*  output  &  power  connectors 
mounted  au  rear  of  boi.  Cover  Ufts  off  for  Instant  adjustmeni 
of   unit.    Grcon    Icwel    pilot    Uto   on   front   of    case   gives   on-off 

indication.     ABB     ....... ^ -•  16.50 

"Little  Gem"  6  Meter  Transmitter  and  Exciter  TJtiit,  Our  moat 
popular  item.   If  you  plan  lo  get  oa  6  meters  give  this  a  try, 
U  you  are  on  6  get  one  and  have  a  balL  A  highly  efficlcm  RF 
section.    Unit   usea   low   cost   SMC   ^tals   and   will    give   up   to   d 
watts  into  the  antenna.    Call  doubles   in  the  ftoal,   reauires  no 
neutralizing,  and  has  no  danger  of  out  of  band  operation.  Ijsea 
one  6AUS  lube.    Fully  tuneable -variable  capacitors -Built  in  an- 
tenna   coupler.    This    unit    can    he    lised    as    a    driver    stage    for 
Hnears  and  PA's  to  sercral  hundred  iratts.  Ideal  for  mobile  rig 
'^From  W4B1R — Ha§f€  worked  19  Jl^^x  uiih  'LsSile  Gem 
— rematkabh  performance," 
Clrciilt  Iward  wired  ind  lested— $6.50,  With  fiAUB  tube— $7.50 

5  Watt  Autfio  Board  &  Modulator  for  above.  Xtal  or  carbon 
mike  Input.  Usea  IJAX:  &  6AQ5.  Circuit  board— 14.50. 
Set  of  tul>es — $2,00. 

The  ftboTt  units  are  available  mounted  in  aluminum  holder^ 
with    all    connectors — ADD ♦, . 52-50 

6  and  1  Meter  CaSfOde  Nuvistor  Pre^Amps,  S/N-3DB  up  to 
fiODB  gain.  Input  &  output  fully  tuneable  with  ceramic  trim- 
mers. Only  2H'i2*.  Fits  anjwhere.  Ideal  for  communicators. 
HK-45,  HQ-110  etc.  Circuit  board  wired  and  tested— S4. OOP P 
Also  for  citizen  band  2TMC, 

The  above  unit  Is  available  mounted  in  3x4x5  aiumtnum  case 
with  all  connectors  on  rear.  Front  of  case  has  green  jewel  on-off 
Lite   Ss,  0-100   gain   control.   De-Iui   mount — ADD    ,.*....  .$6.50 

GEM   ELECTRONICS 


P.O.    BOX   203 

PHQNE  —  TERRA  HAtrTE  282 


TREMONT   CITY,    OHFO 
URBANA,  OHIO  EXCHANGE 


SEPTEMBER  1%3 


47 


in  this  case  gap  spacing  can  range  from  a  g/r 
of  0.08  to  0.67,  with  corresponding  h/r  valnes 
from  0.42  to  2.05.  Converting  these  figures  to 
centimeters  by  multiplying  them  by  r  (2,2)  we 
find  that  gap  spacing  can  range  from  0,176  cm 
(less  than  1/10  inch)  to  1.474  cm  (just  over 
half  an  inch).  With  the  smaller  gap,  height 
will  be  0.924  cm  (about  %  inch)  while  with  the 
lai'ger  one,  height  will  be  4.51  cm  (just  over 
1^  inches). 

From  tliese  ranges,  we  can  pick  either  the 
gap  spacing  or  the  cavity  height  we  prefer,  and 
the  other  dimension  will  then  be  read  from 
the  cui've.  Let's  choose  a  gap  spacing  of  %  inch 
just  to  illustrate  how  the  process  works. 

After  converting  the  M-inch  spacing  to  centi- 
meters and  dividing  it  by  r^  we  come  up  with  a 
g/r  value  of  0.285.  We  locate  this  value  on  the 
g/r  scale  by  interpolation  (dotted  line  in  Fig. 
7)  and  follow  over  until  it  intersects  the  fre- 
quency line  marked  2.862,  tlien  drop  vertically 
to  the  h/r  scale  (dotted  vertical  line)  to  find  the 
h/r  value.  In  this  example^  it  is  1.11.  Multiply- 
mg  by  r,  we  obtain  2.442  cm  as  the  height  of 
our  cavity— or  just  under  one  inch. 

The  final  cavity  dimensions,  in  inches,  then 
become  a  diameter  of  4?4,  a  center-post  diame- 
ter of  1%,  a  gap  spacing  of  /i  inch,  and  a  cavity 
height  of  0.961  inches.  Making  the  top  plate 
variable  as  shovim  in  Fig.  4  allows  easy  varia- 
tion of  cavity  height  to  allow  for  final  timing 
of  the  cavity. 

In  this  example^  we  chose  a  frequency  and 
a  diameter,  and  from  those  determined  the 
rest  of  the  cavity  dimensions.  But  what  if  w^e 
are  free  to  use  any  diameter  we  want— how  do 


we  pick  the  most  suitable  value  with   these 
charts? 

A  good  starting  point  would  be  to  divide 
the  frequency  into  the  values  marked  on  the 
frequency  lines.  The  results  you  get  wiU  be 
the  range  of  center  post  radius  values  covered 
by  the  charts;  they  will  range  from  a  minimum 
of  0.43  cm  for  frequency  line  1.431  and  fre- 
quency of  3300  mc  to  as  much  as  100  cm 
(39.4  inches!)  for  a  frequency  line  of  5.00 
and  frequency  of  50  mc. 

Once  you  pick  a  suitable  center  post  radius, 
multiply  it  by  either  4.5  for  Fig.  7  or  7.0  for 
Fig.  8  to  deteiTnine  cavity  diameter;  the  choice 
of  which  to  use  is  youis,  remembering  that  tiie 
larger-diameter  cavity  tunes  to  a  lower  fre- 
quency,  all  other  dimensions  being   equaL 

From  this  point,  simply  continue  as  previous- 
ly described^  except  that  you  have  already  de- 
termined the  value  for  r  (center  post  radius) 
so  it  need  not  be  recalculated. 

If  you  would  like  additional  cui"ves  for  other 
diameter  ratios,  you  can  find  them  on  pages 
73  through  75  of  '^Klystrons  and  Microwave 
Triodes",  a  volume  of  the  MIT  Radiation  Lab- 
oratory  Series  published  by  McGraw-Hill  and 
available  in  many  libraries.  However,  you 
should  seldom  need  them* 

We  hope  that  this  material  is  of  some  help  to 
the  would-be  UHF  experimenter;  those  looking 
for  more  data  can  find  it  in  the  above-mention- 
ed volume,  as  well  as  in  Refei'snce  Data  for 
Radio  Engineers  published  by  ITT-Kellogg  and 
to  a  lesser  extent  in  the  past  thi^ee  editions  of 
Radio  Handbook.  Botli  these  volumes  are 
available  from  Radio  Bookshop, 
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Frank   Mohler  W2IAZ 
187   Broad  Street 
Eatontown,   New  Jersey 


A  motorist  is  already  familiar  with  a  dual 
roadway  w^hich  reduces  congestion  on  high- 
ways. Use  of  the  dual  antenna  system  offers 
similar  relief  from  overcrowded  airways  for  the 
modem  mobileer. 

Some  Mobil ing  Problems 

Did  you  ever  work  mobile  and  encounter  the 
following  frustrating  situations?  Situation  1  — 
You  are  in  contact  with  a  local  station  on  75 
meters.  As  you  travel  away  from  his  station  he 
reports  that  QRM  is  beginning  to  clobber  your 
low-powered    signal    His   signal   is    loud    and 


clear  in  your  mobile  receiver  and  you  would 
like  to  continue  the  QSO.  What  can  you  do?  Or 
take  situation  2— You  are  looking  for  a  local 
QSO  to  get  information  about  the  unfamiliar 
area  through  which  you  are  traveling.  You  take 
a  look-see  over  the  different  bands  with  your 
receiver  and  tune  in  a  local  roundtable  on  the 
75  meter  band-  You  would  like  to  get  into  this 
net  but  your  antenna  is  a  15  meter  whip  and 
the  75  meter  heliwhip  is  stored  inside  the  car. 
To  change  antennas  would  take  about  a  min- 
ute or  so  but  to  perforai  this  change  requires 
that  you  stop  the  car.  In  many  cases,  such  as 


48 


73   MAGAZINE 


when  driving  on  the  Freeway  or  other  public 
racetrack,  you  are  unable  to  stop  the  car  and 
perform  this  operation  in  safety.  What  can  you 
do?  Or  take  Situation  3  which  happens  all  too 
often — You  are  tuned  up  on  75  meters  but  the 
band  is  so  congested  that  all  attempts  to  raise 
a  contact  are  fruitless.  You  then  tune  the  re- 
cei\  er  across  the  other  biuids  and  hear  the  fa- 
miliar voice  loud  and  clear  on  the  15  meter 
band.  It*s  old  buddy  Jake  that  you  haven't 
worked  "in  a  long  distance/'  He  is  telling  some- 
one that  he  is  about  to  QRT  and  will  stand  by 
for  any  final  remarks  before  pulling  the  big 
switch.  Band  conditions  are  good  and  you  know 
from  past  experience  that  you  can  snare  good 
old  Jake  if  only  you  had  the  15  meter  antenna 
on  your  transmitter.  You  have  only  seconds  in 
which  to  change  antennas  and  tune  up  on 
15  meters  but  there  isn*t  time  for  you  to  find  a 
safe  place  to  stop  the  car  and  make  the  change. 
Wliat  can  you  do? 


*  75  M 

20 M       m  40 M 


12"  Plexiglas   spreaders 


4"  X  2  1/2"  X  1/8"  oluminum 
plate,    fosfen    to    spring - 
mount   with   center   antenna 
stud. 


FIGURE    I 


A  Few  Solutions 

The  ob\  ious  solution  to  sttc^  frustrating  pre- 
dicaments is  to  be  prepared  with  an  all -band 
antenna  system  that  will  permit  you  to  band- 
hop  in  seconds.  What  is  equally  important,  but 
often  overlooked,  is  the  ability  to  change  bands 
without  having  to  stop  the  ear  to  make  antenna 
adjustments. 

One  method  for  accomplisliing  this  is  to  in- 
stall an  autotune  svstem  in  which  a  remote- 
controlled  reversible  motor  is  used  to  tune  a 
base-loading  antenna  coil.  The  disadvantages  of 
cost,  complexity,  and  low  radiation  efficiency 
make  this  metliod  too  unapealing  to  me. 

A  second  method  is  to  install  the  Umbrella 
Stand  or  Porcupine  Array  shown  in  Fig.  L  The 
bristling  appearance  of  this  all-band  mobile  an- 
tenna system  is  so  startling  that  I  recommend 
its  use  only  to  those  who  have  exceptionally 
strong  gastric  systems.  As  I  say,  this  method 
will  work  if  you  can  (UGH)  stand  the  sight. 
Technical  details  are  shown  in  Fig.  1.  The  alu- 
minum adaptor  plate  will  accommodate  sepa- 
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rate  heliwixips  for  five  different  bands.  Removal 
of  the  cented  heliwhip  allows  rapid  disassembly 
for  traveling  through  civilized  areas. 

As  a  compromise  solution,  the  mobileer 
might  try  the  dual  antenna  system  that  is  rela- 
tively uncomplicated^  is  presentable  in  appear- 
ance, and  is  guaranteed  to  double  your  enjoy- 
ment of  mobile  operation. 

Dual  Antenna  System 

The  idea  is  simple  enough.  Just  mount  two 
antennas  on  the  car;  one  at  the  front,  and  one 
at  the  rear*  Then  connect  both  transmission 
lines— ves,  BOTH  of  them— to  the  transmitter.  I 
use  a  T-junction  coaxial  fittiag  on  my  transmit- 
ter to  make  this  connection.  In  my  mobile  sta- 
tion, I  normally  use  a  15  meter  heliwhip  mount- 
ed on  the  front  fender  of  the  car  and  a  75 
meter  heliwhip  mounted  on  the  rear  bumper. 
Purists  can  install  and  use  an  additional  selec- 
tor switch  at  the  transmitter  to  pennit  altemate 
use  of  either  antenna,  I  learned  that  such  a 
switch  is  an  lumecessary  luxury,  for  on  trying 
the  dual  antenna  svstem  I  found  that  each  an- 
tenna  performed  normally.  Apparently,  the  cor- 
rect antenna  doesn't  know  or  care  that 
a  wrong  antenna  is  also  connected  to  tlie  trans- 
mitter. To  change  bands  can  be  done  without 
stopping  the  ear  or  fiddling  around  with  roller 
adjustments,  sliding  contacts  et  al.  With  my 
bandswitching  transmitter,  I  can  bandhop  in 
the  same  time  it  takes  to  tune  a  receiver  to  a 
different  band,  a  matter  of  seconds. 


Drill   and    lap   to   accept   whip  bose 
"5/8*  diameter,   t4  turns   >>er  Inch 

Shonk  ^ — Heod 


Drill  ond    tgp   to   accept    1/4"  machine 
screw  to  fit  original    antenna    bose. 


ANTENNA  BASE  ADAPTER 


FIGURE  2 


Advantages  of  the  Dual  Antenna  System 

Now^  how  does  this  dual  antenna  system  of- 
fer the  solution  to  the  situations  discussed  at 
the  begimiing  of  this  article?  Take  the  first  situ- 
ation—The other  station  is  beginning  to  lose  you 
because  of  QRM  on  75  meters.  The  solution: 
Tell  him,  even  if  you  do  have  to  repeat  5  or  6 
times  that  you  will  QSY  to  21.3  nic  but  will 
continue  to  listen  to  him  on  75  meters.  From 
experieneej  this  method  works  almost  all  of  the 
time  and  allows  a  satisfactory  continuation  of 
the  QSO  which  otherw  ise  would  have  been  un- 
happily ended. 

Situation  2  as  \\  ell  as  Situation  3  offers  no 
problem  when  tliis  diuil  antenna  system  is  used. 
Without  stopping  the  car  to  make  antenna  ad- 
justments, you  merely  bandswitch  your  trans- 
mitter to  the  altemate  band.  In  less  time  than 
it  takes  to  say,  "Allagazandas  Ragtime  Bebop" 
you  can  be  working  out  on  the  altemate  band 
and  you  have  a  good  chance  of  hooking  old 
buddy  Jake  before  he  j}ulls  the  big  switch. 

Installation  Tips 

Because  of  the  relatively  short  length  of  the 
15  meter  heUwhip,  I  mounted  this  antenna  on 
the  front  fender  of  mv  car-  I  used  the  same  an- 
tenna  mount  which  had  been  used  for  the 
broadcast  receiver  antenna.  The  particular  an- 
tenna mount  on  my  car  (56  pontiac)  was  de- 
signed to  accept  a  M-incli  tlueaded  stud.  To  per- 
mit its  use  with  the  standard  ?S-inch  stud  on 
transmitting  mobile  antennas^  I  fabricated  an 
adaptor  plug  shown  in  Fig.  2,  This  adaptor 
plug  was  made  from  the  head  and  shank  part  of 
a  Ja-inch  bolt,  which  was  drilled  and  tapped  as 
shown  in  Fig.  2.  I  suppose  any  %  to  S-inch  adap- 
tor can  be  purchased  and  used,  but  if  tfiey  are 
not  available  in  }'our  area,  lids  idea  for  making 
it  yourself  may  be  helpful. 

Because  of  its  short  length  (approx.  4  feet), 
the  15-meter  heliwhip  is  momited  diiectly  into 
the  front  mount  without  a  spring  shock-mount 
base.  The  appearance  is  quite  shipshape  and 
attractive.  A  spring  shock-mount  base  is  install- 
ed on  the  rear  bumper  of  the  car  to  accommo- 
date the  75-meter  heliwhip  (or  idtemately  the 
40,  20,  and  10  meter  whips).  The  spring  base 
is  not  necessary  for  use  with  the  lightw^eight 
flexible  heliwhips  but  was  installed  to  permit 
altemate  use  of  less  flexible  types  when  making 
comparison  tests.  I  use  RG-8  coaxial  cable  to 
connect  both  the  front-mounted  and  the  rear- 
mounted  antennas  to  the  coaxial  T-junction  at 
the  transmitter  located  under  the  dash  panel 
of  my  car.  Both  antennas  are  fed  simultaneous- 
ly by  the  transmitter,  although  only  the  antenna 
which  is  resonant  to  the  transmitter  frequency 


so 
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will  act  like  it  is  in  the  system. 

Operating  Suggestions 

When  using  the  dual  antenna  system  in  mo- 
bile operation,  I  find  that  a  certain  technique  is 
worth  practicing  to  avoid  unsatisfactory  com- 
pletion  of  a  QSO.  While  in  contact  with  an- 
other station,  I  will  make  it  a  point  to  explain 
that  I  can  switch  instantly  to  an  alternate  band 
if  deteriorating  band  conditions  cause  a  serious 
reduction  in  signal  readability*   For  example. 


when  working  on  75  meters,  I  generally  in- 
form the  odier  station  operator  that  my  alter- 
nate frequency  will  be  2L3  mc  in  the  event  of 
serious  interruption  or  interference  to  my  sig- 
nal. Instantaneous  switching  to  an  alternate, 
less  congested,  band  has  enabled  me  lo  com- 
plete  mobile   QSO^s    which    oUierwise   would 

have  been   left  dangling  in  midair  hke  

you beginning 50  percent 
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Eliminating  Polar  Relay 

Hash 


George  Oberto  K4GRY 


\^acuiun  tube  or  transistor  type  keyers  feed- 
ing directiy  to  the  selector  magnet  of  a  teletype 
printer  is  often  preferred  by  most  radioteletype 
enthusiasts,  because  of  tlie  elimination  of  the 
polar  relay  with  its  radiated  hash  problems. 
If  we  can  get  rid  of  the  troublesome  relay  hash, 
a  properly  adjusted  polar  relay  is  preferred,  be- 
cause of  the  extra  range  that  will  enable  us 
to  dig  dov\Ti  in  the  QRM  for  the  weaker  RTTY 
signals. 

In  using  several  RTTY  converters,  with  and 
without  a  polar  relay^  it  was  decided  to  try  and 
eliminate  the  troublesome  hash  from  the  polar 
relay  contacts,  keying  a  60  ma  loop,  feeding 
the  selector  magnet  of  a  model  15  page  printer* 

The  circuit  uses  several  of  the  popular  meth- 
ods to  adequately  suppress  the  polar  relay 
hash.  Four  .001  mfd  ceramic  capacitors  are 
wired,  as  shown,  two  across  the  bottom  and 
two  across  the  top  of  the  three  1  mh  rf  chokes. 
At  the  bottom  of  the  rf  chokes  the  popular 
hash  suppression  circuit  consisting  of  a  390- 
ohm  2  watt  resistor  and  a  .1  mfd  capacitor  is 
utilized.  A  .005  mfd  ceramic  capacitor  is  wired 
from  each  side  of  the  .1  mfd  capacitor  to 
ground. 

The  entire  assembly  is  instaned  in  a  small 
aluminum  minibox  and  aU  wires  including  the 
printer  cord  are  well  shielded  (using  two 
wire  shielded  cable)  with  the  printer,  conver- 
ter,   and    receiv^er    connected    to    a    common 


ground;  preferably  a  cold  water  pipe  or  a 
grumid  rod  driven  deep  into  the  earth.  The  re- 
ceiving antenna  should  use  coax  cable  to  feed 
the  antenna.  The  end  result  is  the  elimination 
of  all  traces  of  radiated  hash  from  finding  its 
way  into  the  receiver's  antenna  system. 

. , , K4GRY 


POLAR 
RELAY 


LOCAL    LOOP 
USE  SHIELDED  WIRE 
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Heath  HX-20 


Robert  BuQQS  K6KGS 


Heath  Company  calls  their  new  HX-20  a 
MOBILE  SSB  TRANSMITTER.  M  this  it  is, 
and  more.  Compactly  packaged  is  a  complete 
filter  SSB  traiismitter/exciter  for  mobile,  port- 
able, or  fixed  use.  Advanced  mechanical  and 
electrical  design  malce  the  HX-20  a  real  per- 
former. Modem  styling  and  "ease-of-operation** 
make  this  xxnit  a  natural  mobile  transmitter. 
It  is  the  opinion  of  the  author  that  Heath  has 
come  out  on  top  AGAIN. 

The  HX-20  sports  an  11  tube  circuit  (not 
to  mention  the  7  diodes  and  2  gas  voltage 
regulators)  that  emits  100  watts  PEP  of  USB, 
LSB,  and  CW,  Associated  circuits  provide 
VOX,  ANTI-TRIP,  ALC,  receiver  muting,  and 
antenna  switching.  Provision  is  made  to  **spot" 
the  VFO  either  by  "talking  it  on  frequency*'  or 
by  inserting  carrier  and  zero-beating. 

The  HX-20  was  designed  to  be  used  with 
the  HR-20  in  a  mobile  installation.  Simply  con- 
nect the  two  together,  add  a  power  source 
(such  as  the  Heath  HP- 10),  microphone, 
speaker,  and  an  antenna^  and  youVe  on  the 
air.  In  the  mobile  lash -up ,  total  power  draw 
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on  the  battery  on  voice  peaks  is  150  watts, 
from  a  12  volt  dc  source.  Receiving  power  is  80 
watts.  AU  oscillators  in  the  HX-20  run  con- 
tinuously^ accounting  for  Uie  additional  power 
drain. 

For  fixed  use,  the  HX-20  may  be  used  to 
excite  a  1  KW  linear  amplifier  (such  as  the 
Heath  HA-10)  or  may  be  operated  "barefoot," 
The  6146  power  amplifier  develops  up  to  50 
watts  average  output  on  all  bands.  Hetrodyne 
circuitry  and  temperature  compensation  of  the 
VFO  are  used  to  obtain  maximum  frequency 
stability  and  image  rejection, 

A  block  diagram  of  the  HX-20  is  shown  in 
Fig.  T  As  one  might  imagine,  the  schematic  is 
very  involved,  thus  it  was  omitted  here,  A 
triple-conversion  hetrodyne  circuit  is  used  to 
obtain  SSB  at  the  desired  output  frequency. 
All  oscillators  aie  crystal  controlled,  with  the 
exception  of  the  VFO,  of  course. 

Audio  from  a  high-impedience  microphone 
is  amplified  in  the  pentode  section  of  a  6EA8, 
The  triode  section  of  the  same  tube  acts  as  a 
cathode  follower  to  provide  the  proper  match 
for  the  crystal  filter.  A  sample  of  this  audio  is 
amplified  in  Jil  a  12AU7,  tlie  VOX  amp.  This 
VOX  audio  is  rectified  and  used  to  control  the 
relay  amp,  the  triode  half  of  a  6EA8.  The 
other  half  of  the  12AU7  is  used  as  a  carrier 
generator  for  the  crystal  filter,  the  frequency 
being  crystal  controlled  at  4990  kc.  Output  of 
this  stage  is  coupled  to  the  Balanced  Modu- 
lator, two  matched  germanium  diodes.  A  path 
for  inserting  carrier  is  provided  for  tune-up  and 
CW  operation. 

The  lower  sidi  band  of  the  DSB  suppressed- 
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carrier  signal  obtained  in  the  balanced  modu- 
lator is  suppressed  in  a  crystal  lattice  type 
filter-  It  passes  frequencies  from  4990.0  to 
4992.7  kc  approximately.  The  low-Z  output 
of  the  filter  is  connected  directly  to  one  grid 
of  a  12AT7  "first-mixer/* 

USB  or  LSB  may  be  selected  directly.  An- 
other 12AT7  is  used  for  two  cr>  stal  oscillators 
so  that  the  sum  or  difference  frequencies  of 
the  USB  sign  ill  at  4990  kc  and  the  crystal 
oscillator  selected  will  produce  a  9000  kc  USB 
or  LSB  signal  respectively*  Thus^  the  xtal 
freqs.  are  4010  and  13990  kc.  Provision  is 
made  for  tuning  the  USB  and  LSB  carrier 
freqs.  to  the  same  frequency.  The  output  of 
the  first-mixer  is  tuned  to  9  me  in  a  Hi-Q 
double-tuned  if  transformer, 

A  single  6CB6  increases  the  9  mc  SSB  signal 
to  a  usable  level  The  plate  circuit  is  again  a 
Hi-Q  transformer.  ALC  voltage  is  used  to 
bias  this  stage  to  keep  from  driving  the  final 
amplifier  into  the  non-linear  region.  In  the  CW 
mode  of  operation,  the  "Drive"  control  on  the 
front  panel  allows  the  operator  to  set  the 
amount  of  cw  output.  This  featiu^e  is  an  asset 
in  tuning  up  the  rig  "on-the~air"  without 
hetiodyne  QRM. 

Nine  mc  SSB  is  coupled  to  the  second-mix- 
er, the  pentode  section  of  a  6AW8.  The  triode 
section  of  this  tube  is  used  as  a  xtal  controlled 
hetrodyne  oscillator,  providing  the  second  m\x- 
er  with  injection  voltage.  The  output  of  the 
6AW8  mixer  is  tuned  5  mc  higher  than  tlie 
output  frequency  selected  by  the  bandswitch, 
Hi-Q  slug  tuned  circuits  and  traps  are  used. 
SSB  from  the  second  mixer  is  fed  to  the 
third-mixer,  a  6CB6. 

Injection  voltage  for  the  third  mixer  comes 
from  the  VFO,  an  electron  coupled  serier 
tuned  Colpitts  oscillator,  Plate  and  screen  volt- 
ages are  regulated  by  an  0A2  gas  regulator 


tube.  Electrical  stabilitj^  is  exceDent:  the  capa- 
citors in  the  frequency-determining  tank  have 
three  different  temperature  co-eflBcients.  Only 
3  mill  lamps  are  drawn  through  the  6AU6, 
contributing  more  to  the  electrical  and  thermal 


BS.fi 


The  difference  frequencies  found  at  the  plate 
of  the  tliird  mixer  are  selected  with  Hi-Q  slug 
tuned  circuits,  connected  in  the  plate  circuit 
by  the  bandswitch.  These  tanks  are  tuned  to 
the  output  frequency,  one  for  each  band.  Out- 
put of  the  6CB6  is  amphfied  in  the  12BY7 
driver^  which  is  again  resonated  to  the  output 
frequency  in  the  plate  circuit.  The  third  mixer 
and  driver  plate  tanks  are  *'gang-tuned"  to 
reduce  the  number  of  front  panel  controls  and 
to  simplify  tune-up.  This  control  is  labeled 
''Driver"  on  the  front  panel. 

Blocking  bias  is  connected  to  the  control 
grids  of  the  third  mixer  and  driver  stages, 
rendering  them  inoperative  during  standby 
periods.  The  output  freq.  is  *'spotted"  by  un- 
biasing  these  stages.  Grid-block  keying  is  used 
in  CW,  pro\iding  no  key  cUcks  or  chirp. 

The  plate  of  the  12BY7  driver  is  capacity 
coupled  to  the  6146  Final  Amplifier.  Control 
grid  bias  is  regulated  at  -50  v  by  an  OC2 
voltage  regulator  and  resistance  voltage  di- 
vider. Screen  voltage  is  regulated  at  200  v  by 
a  tap  on  the  voltage  divider  supplying  the  YFO 
OA2  voltage  regulator.  A  fixed  loaded  pi- 
network  is  used  in  the  final  amp.  plate  circuit. 
The  input  of  the  pi-nul  is  resonated  to  the 
output  frequency  witli  a  250  mmfd  variable 
capacitor  labeled  "Final"  on  the  front  puneL 
The  output  impedance  is  fixed,  chosen  to 
match  a  50  ohm  non-reactive  load.  An  rf 
'^sniffer"  samples  a  small  amount  of  the  output. 
This  signal  is  rectified  and  displayed  on  the 
relative  output  meter  on  the  front  panel. 

An  interesting  feature  of  the  HX-20  is  the 
ALC  circuit.  Fig.  2  shovNs  a  schematic  dia- 
gram of  the  final  amp  and  the  ALC.  ALC  volt- 
age is  applied  to  the  9  mc  if  amplifier  control 
grid  in  the  form  of  negative  bias.  When  the 
final  draws  no  grid  current  througli  R71,  the 
IK  grid  resistor,  no  ALC  voltage  is  developed 
and  the  if  amp  operates  at  maximima  gain. 
When  grid  current  starts  to  flow,  a  voltage 
drop  appears  across  the  IK  resistor,  the  wave- 
form of  which  is  that  of  the  input  speech 
peaks.  This  voltage  is  coupled  by  ClOO,  a  .1 
mfd  capacitor,  to  a  voltage  doubler  circuit, 
CRl  and  CR2.  The  ALC  voltage  decreases 
the  gain  of  the  if  amp.,  reducing  the  drive, 
thus  bringing  the  final  back  into  linear  opera- 
tion. A  sample  of  the  rf  drive  at  the  final  grid 
is   rehuned    to    the   receiver  for   spotting   the 
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and  all   from  ONE! 

the  TOPAZ  UNtVERTER  30O  XL— ONE  rugged,  reliable 
supply     to    power    ony    popular     tronscefver. 

the  TOPAZ  UNIVERTER  300  XL— A  Lifetime  Investment- 
Built  for  rough  weather^  rough  uisag^,  and  yean  after  years 
of  trouble-fr^e  service.  ^~^ 

the  TOPAZ   UNIVERTER  300  XL  features: 

300  conservative  wotts  @   800,   700,  or  600   Volts   Hi   B 

275   VoJts  Low  B 

*50   to   -90   Volts    Potentiometer-adjusted    Bios 

Input   11    to    15   Volts   DC 

Weight  8  lbs. 


Dust-proof,  dirt-proof,  kick-proof,  spray-proof  deep-drawn 
steel  housing.  Ideal  for  under-hood  mounting — But  at- 
tractive  for  visible  mounting — QUIET  enough  to  mount 
by  your  eor. 

Uses     rugged     new     transistors.     Rotings     conservative. 

Impossible     to    domoge     by    short    circuit.     All     cobles 

Included:    8-ft.    red    coble    to    botfery,    5-ft.    coble    to 

transceiver,    18"    coble    for   ground. 


The  TOPAZ   UNIVERTER  300  X 


L  $119.95 


I      N      C 


P 


R 


E       D 


see   your    dealer    or    write   today! 


3802  HOUSTON  ST.,  SAN  DIEGO   10,  CALIF.   •   CYPRESS  7-4815 


VFO.  The  "sniffer**  circuit  is   also   shown  in 
Fig.  2. 

Anti-trip  audio  from  the  receiver  is  amplified 
in  the  pentode  half  of  a  6EA8  and  rectified  to 
provide  negative  bias  to  compensate  for  re- 
ceiver pick-up  in  the  microphone.  This  nega- 
tive anti-trip  voltage  is  applied  to  grid  of  the 
\^OX  relay  amp  along  with  the  VOX  voltage. 

Some  hold-up  in  production  must  have 
existed  at  Heath  when  the  author  ordered  his 
HX-20  because  it  was  back-ordered  two  weeks. 
The  kit  was  well  packed;  no  damage  was 
found  on  unpacking.  Even  the  cardboard  box 
survived  the  2500  mile  trek  in  one  piece. 
All  the  components  are  of  highest  qualit> , 
as  in  the  HR-20,  All  tube  sockets  are  ceramic. 
The  output  coil  is  wound  on  a  2''  ceramic 
form.  Parasitic  suppressors  are  used  in  the 
Driver  and  Final  Amplified  stages.  All  leads 
at  rf  ground  are  well  by-passed.  Twenty- 
two  heavily  plated  steel  brackets  make  up 
the  HX-20  chassis  and  internal  shields.  Wlien 
bolted  together,  these  parts  make  an  ex- 
tremely  rugged  framework.  VFO  drive  gears 
are  spring  loaded  to  eliminate  backlash.  This 
rugged  construction  and  spring  loading  con- 
tribute greatly  to  the  excellent  stability  of 
the  VFO,  Although  the  HX-20  is  well  shielded, 
it  is  not  difficult  to  build.  Heath  says  that 
approximately  45  hours  of  construction  time 
is  required.  The  amount  of  time  required  varies 
with  the  experience  of  the  builden  This  figure 
represents  the  time  required  of  a  relatively 
inexperienced  constructor.  Patience  is  of  the 
essence  in  the  building  of  this  kit.  In  places, 
components  are  wired  4  and  5  layers  thick.  A 
very  professional  job  of  wiring  can  be  achieved 


if  the  builder  carefully  studys  the  instruction 
manual  previous  to  picking  up  tlie  screwdriver 
and  pliers. 

Upon  completion  of  vrfring,  tlie  HX-20  was 
given  a  tliorough  resistance  check  before  power 
was  applied.  Finding  no  errors,  power  was 
turned  on;  no  smoke  resulted.  Alignment  is 
straight  forward,  and  no  re-pealdng  was  re- 
quired. A  VOM  will  not  work  when  one  is 
tuning  up  the  hetiodyne  oscillator.  An  11  meg 
input  VTVM  must  be  used.  Even  then,  grid 
voltage  was  found  to  be  a  little  below  specified 
on  10  meters. 

Since  the  author  dislikes  the  use  of  RCA 
phono  connectors  at  RF,  BNC  type  UHF  con- 
nectors were  used  in  place  of  the  connectors 
supphed.  The  phono  connectors  would,  no 
doubt,  work  well,  but  the  authors  HX-20  and 
HR-20  are  moved  from  the  rack  in  the  mobile 
regularly,  placing  undue  wear  on  the  coax 
cables.  It  was  found  that  straight  through 
operation  of  the  6AW8  second  imxer  on  75 
meters  did  not  supply  enough  drive  to  the 
6CB6,  Thus,  the  2.7K  resistor,  R38,  was 
changed  to  4,7K,  1  watt.  This  solved  the 
problem. 

The  specification  sheet  states  that  carrier 
suppression  is  50  db  while  suppression  of  the 
unwanted  sideband  is  55  db.  The  proof  of 
the  pudding  was  the  "on-the-air**  test.  Excel- 
lent reports  were  received,  on  both  quality  and 
signal  strength.  Frequency  stability  is  remark- 
able. The  HX-20  was  clamped  in  a  paint 
mLxer  and  allowed  30  minutes  to  warm  up. 
After  w^armup,  the  output  frequency  was 
hetrodyned  with  a  10  meter  harmonic  of  the 
100  kc  frequency  standard.  After  15  minutes 
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of  vigorous  mixing,  the  HX-20  had  moved  only 
1500  cps-  Someone  try  this  test  on  a  32S1,  No 
one  has  volunteered  the  use  of  one  here^  yet! 
Other  than  the  stability  test,  the  HX-20  was 
compared  with  a  KWM-2.  The  HX-20  lacks 
the  frequency  "re-setability"  tliat  the  KWM-2 
possesses.  Careful  interpolation  can  bring  the 
HX-20  within  1,5  kc,  whereas  the  M-2  can 
come  within  200  cps.  There  is  only  3  db 
difference  in  power  output.  VOX,  ANTI-TRIP, 
and  ALC  tied  for  first.  As  far  as  size  goes,  the 


KWM-2  is  a  transceiver  and  the  HX-20  is  a 
transmitter.  No  vahd  compaiison  can  be  made- 
Note  gents  that  the  HX-20  is  just  a  tad  smaller 
than  the  32S1. 

For  the  money,  it  will  be  extremely  hard  to 
de  better  than  the  HX-20,  It  is  the  opinion 
of  the  author  that  the  HX-20  and  HR-20 
make  one  of  the  best  rigs  on  the  air  today— 
with  the  added  consolation  that  one  does  not 
have  to  sacrifice  one  of  his  gold  fillings, 

•  .   .   K6KGS 


Remotely  Contro 
Variable  Inductor 


Ronald  Lumachi  WB2CQM 
73  Bay  26th  St. 
Brooklyn    ]4,   New  York 


I  faced  the  problem  of  changing  antenna  in- 
ductance in  relation  to  ground  potential.  When 
I  decided  to  become  sophisticated  and  raise  my 
32'  vertical  plus  coil  from  40'  (roof-top)  to 
a  height  of  71'.  Although  the  physical  transfer- 
ral  of  the  antenna  to  its  new  position  was  made 
without  diflBculty,  when  my  bridge  and  dipper 
were  placed  on  the  line,  I  was  shocked  to  note 
the  resonance  change.  Since  I  am  somewhat  in- 
hibited about  chmbing  to  the  tops  of  swaying 
towers,  some  remote  means  of  altering  induct- 
ance was  needed.  A  system  controlled  from  the 
shack  was  the  answer. 

Since  I  am  new  to  amateur  radio  I  had  orig- 
inally tiuTied  to  the  Command  series  of  trans- 
mitters for  a  first  rig.  My  original  purchase  was 
an  80  meter  BC~696.  The  variable  inductor  (to 
resonate  long  wires)  had  been  removed  and 
thrown  into  the  junk  box.  After  meditating  for 
a  long  period  of  time,  this  piece  of  valuable, 
equipment  was  exhumed  from  the  maze  of 
wires,  tubes,  shoes  and  other  choice  bits  of 
equipment   that    make   up    the    average   ham 
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INDUCTOR    MOUNTING  HOLES- 
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HOLLCft    fclOUNTING   HOLES 


RIGHT   ANGLE   FOR   VARIABLE   INDUCTOR 

FIGURE     I 


shack.  This  undistinguished  bit  of  equipment 
was  to  provide  the  solution  to  this  quasi-intii- 
cate  dilemma*  I  realized  that  variable  induct 
ance,  controlled  remotely  was  feasible  and  ex- 
tremely inexpensive. 
The  parts  required  are: 

1  5''  X  7M''  X  4"  plastic  food  container  & 

cover 
1     female  co-ax  connector 

1  1-5  ipm  motor   (BaiTy's  Elect.   NYC, 
$1.59) 

2  right   angle   fittings   constructed   from 
scrap 

a.  6  X  3  X  2Ji" 

b.  3)^  X  2  X  l?r' 

The   right   angle   supporting   the  variable   in- 
ductor is  cut  and  tapped  as  per  Fig,  1, 

The  small  right  angle  is  cut  from  scrap  metal 
to  provide  the  mormting  for  the  motor.  The 
dimensions  are  as  per  Fig.  2.  In  my  case  the 

(Turn   to   page   58) 
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Efficient 
Bandswitcfiing 


In  building  or  designing  that  new  band- 
switching  transmitter,  receiver,  converter^  sig- 
nal generator  and  so  forth  with  one  or  several 
bands  at  a  VHF  frequency,  it  is  best  that  the 
leads  be  short  and  direct  as  possible,  and  the 
grid  input  and  plate  oulput  wiling  properly 
isolated  from  each  other  to  obtain  maximum 
ciicuit  efficiency. 

It  often  being  the  case,  it  is  impossible 
to  get  that  grid  or  plate  circuit  wired  into  the 
the  bands  witch  properly.  A  simple  way  to  over- 
come this  is  to  use  one  or  more  relays  in  con- 
junction with  the  bandswitch  when  switching 
to  a  VHF  band.  The  relays  can  be  a  dpdt, 
spdt,  or  what  we  need  for  switch  contacts,  and 
by  mounting  the  relay  close  to  the  grid  input 
and  plate  output  circuits  this  results  into  a  well 
performing  circuit. 

To  control  the  relays  the  band  switch  is 
wiied  up  to  energize  the  relay  solenoid  when 
switched  to  its  band  position  on  the  band- 
switch.  Six,  12  and  110  volt  ac  or  do  relays  will 
work  okay  and  be  sure  that  the  current  drain 
of  the  relay  solenoid  is  low  to  prevent  pitting 
of  the  bandswitch  contacts* 

.  .  .  K4GRY 


GRID   CIRCUIT 


SHIELD 


^-^ 


TO  CONTACTS  □ 
OF  BANDSWITCH 
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PLATe 

CIRCUIT  " 


Ry  (D.P.aT.-N.C.) 


CURRENT  FOR  RELAY 
6J2  or  110  VOLTS,  AC  or  DC 


USE    AS    MANY    RELAYS  AS   NECESSARY 
FOR  LOW-LOSS    BANDSWITCHING   AT  VHF. 


^•^^ 


KILOWATT  MOBILE 

(or  fixed) 
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LA-500M   LINEAR  AMPLIFIER 


*  1000  WAHS  PEP  POWER 

*  SINGLE  KNOB  TUNING 

*  BUILT  IN  ANTENNA  SWITCHING 
-k  6  TUBES   IN  GROUNDED  GRID 

*  LOW  TUBE  REPLACEMENT  COST 

*  CHROME  PLATED  CABINET  3"X12"X15 

*  REQUIRES  900  to   1200  VDC  AT 
500  MA  AVERAGE  -  1    AMP  PEAK 

*  AIRCRAFT  TYPE  METER  ILLUMINATION 


ti 


PRICE  $189.95 

Amateur  Net 

Available  NOW 

Thru  Your  Distributor 


Power  Supplies  For  LA-500M 


Model  PS-1000  115  V.A.C.  For 

Station   $119.95 
Model  PS-1000B  12  V.D.C.  For 

Mobile  Station  $179.95 
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ELECTRONICS,  INC. 


424  COLUMBIA  STREET    •      LAFAYETTE,  INDIANA 


TRANSISTORS 


S^i    "'^     ^i^ 

***      -I'"      -K* 


NEW 


LF,,     Converter*  switch,     Aurflo — PNP — also     liish     frequertey. 

power* — 2NI4M,  etc.    CBS — 20    Watt,    1.5  amp.    Others,    higher 

wattage*     Brand  New  —  original    pat^kage  —  GUARANTEED  — 

R.C.A.»    C.B.S.,  RAYTHEON,    U,S.    TRANSISTOR. 

Full   Leods. 

2    K   ohm   volume  control    with   switch    (CTS)    miniature   printed 
circuit. 

TERMS:*    3   for   $J.O0 

• — Power  TransfStorSp    $,fiO   each 
•  — volume  control — 3  for  $L00 
Minimum   order  $^,00  prepaid 
P<>stage    Free    in    U,S, 
Parts^   for   2   Watt   audio   power   amplifier   $3.00, 
%    Trans i^torSp     including     I     power    transistor, 
capaoitors  together  with  schematic.   Can   be   built 
box. 

Wrfte   for   additional    catalog. 


resistors 
in  a  2** 


and 


TRANSISTORS-UNLIMITED,  CO, 

POST  OFFICE   BOX  #442, 
GREAT   NECK,    L.    I.,   NEW  YORK 
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U 1  3/4'-! ftj 

MOTOR   MOUNTING   BRACKET 

FIGURE    2 

sheet  metal  needed  to  be  reinforced  bv  a  heavi- 
er  angle,  I  felt  it  was  easier  to  work  with  this 
material  and  later  slip  heavier  gattge  metal  in- 
to position  for  the  extra  support.  Needless  to 
say,  one  could  construct  this  support  at  the  out- 
set in  a  heavier  material*  The  additional  brace 
is  portrayed  by  the  dotted  line  in  Fig,  2. 

A  careful  examination  of  the  roUer  indicated 
that  the  tliiimb  wheel  originally  used  to  drive 
the  inductor  could  be  removed.  This  was  tap- 
ped with  a  small  diill  and  threaded  roughly 
with  a  bolt  of  comparable  size.  This  gear  \^  as 
then  placed  on  the  shaft  of  the  motor  with  a 
bit  of  glue  judiciously  applied  to  lock  this  as- 
sembly. The  motor  and  gear  were  then  placed 
on  the  small  right  angle  and  only  one  hole  was 
drilled  to  accommodate  this  mechanism.  This 
was  done  to  allow  the  motor  to  pivot  on  a  lobed 
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plane  until  a  perfect  me^h  \VBS  made  be- 
tween the  geai's.  The  nut  and  bolt  were  then 
firmly  tightened  and  to  date  (after  hours  of 
testing)  have  proved  capable  of  support. 

The  s>stem  was  then  placed  in  the  plastic 
food  container  for  protection  against  the 
weather,  and  the  bolts  inserted  through  the 
large  right  angle,  through  the  roller  support, 
and  terminated  on  the  outside  of  the  container. 
The  result  is  an  integrated  unit  ready  for  instal- 
lation on  the  line,  but  only  after  a  test  run,  for 
it  is  imperative  that  the  two  gears  track  welL 
This  c<in  be  accompUshed  by  bending  the  mo- 
tor right  angle  support  ever  so  slightly  in  order 
to  accomplish  proper  working  relationships. 

The  electrical  connections  are  standard  as 
per  Fig-  3.  The  lead  from  the  antenna  is  con- 
nected to  one  end  of  the  coil  (an  arm  is  provid- 
ed in  the  original  equipment)  and  the  coax  fit- 
ting is  connected  to  the  roller.  A  length  of  cable 
provides  the  avenue  for  transmission  of  power. 

With  the  variable  inductor  in  place  on  its 
lofty  perch,  and  protected  within  its  plastic 
container,  one  need  only  plug  in  a  115  v  hne 
(connected  to  the  motor)  and  watch  his 
bridge-  When  tlie  meter  indicates  a  null,  the 
plug  is  pulled  from  the  socket  and  the  radiating 
system  is  tuned  to  the  desired  frequency* 

.  •  .  WB2CQM 


FIGURE   3 


Hi"Par  Hillfopper 

This  antenna  has  been  around  for  quite  a 
while  now,  but  there  is  a  good  possibility  tliat 
some  of  you  VHF*ers  may  have  missed  seeing 
it.  The  main  application  for  this  antenna  is 
for  chaps  who  want  to  operate  from  a  portable 
location  on  six  meters.  This  is  a  three  element 
Yagi  beam,  complete  with  a  gamma  match 
for  52  ohm  coax,  and  it  folds  down  into  a  very 
small  package  for  carting  aromid  in  the  car  or 
lugging  on  the  back  to  mountain  tops.  It 
weighs  only  3%  pounds. 

The  Hilltopper  is  so  small  that  I  usually  have 
it  packed  away  in  the  back  of  the  VW  along 
widi  a  Lafayette  HE-45B,  fust  in  case  any 
mountains  happen  to  loom  up  during  a  trip. 
The  other  day,  just  for  the  heck  of  it,  Virginia 
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Buy  Your  DRAKE  TR-3  From  Us  ^495 


(Prepaid 
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FAST  SERVICE 


Phone  CY  4-0464 


QUEMENT  ELECTRONICS 


1000  SOUTH  BASCOM  AVENUE 


"NDrthern  California's  Most  Complete  Ham  Store'' 


SAN  JOSE,  CALrFORNrA 


and  I  zipped  up  to  the  top  of  Pack  Monadnock 
and  within  three  minutes  I  was  on  the  air* 
Stations  well  over  a  hundred  miles  away  were 
worked  with  fine  reports. 

The  beam  takes  less  than  two  minutes  to 
assemble.  All  of  the  screws  are  tightened  with 
wing-nuts^  so  you  don't  have  to  fight  with  a 
screw-driver.  The  elements  fold  along  the 
boom  and  the  boom  comes  apart  in  the 
middle  so  that  the  package  goes  down  to  only 
40^''  long,  3%^^  X  4J^"  square.  The  ends  of  the 
elements  telescope  in  for  folding. 

Most  rigs  are  designed  to  work  with  52  ohm 
coax,  so  the  built  in  gamma  match  solves  a 
lot  of  problems  that  might  be  troublesome 
with  the  more  common  beams  and  their  300 
ohm  feed  which  would  then  have  to  be  fed 
through  a  balun  to  the  rig. 

The  Hilltopper  was  used  exclusively  during 
the  June  VHF  QSO  Party  with  the  Clegg 
Thor  and  tiu-ned  in  a  remarkable  performance^ 
247  stations  were  contacted  in  31  ARRL  sec- 
tions. When  you  consider  that  one  of  the  most 
formidable  six  meter  installations  in  the  country 
also  worked  only  31  sections,  using  a  kilowatt 
and  a  64  element  beam,  the  Hilltopper  did 
amazingly  well  Costs  $11*95  from  Hi-Par, 
Fitchburg;  Mass, 
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Amplitude  Modulation  Quiz 


Carl  Drumeller  W5EHC 

5824  N.W,  58th 

Oklahoma  City  22,  Oklahoma 


1.  A  sine  wave  fed  into  a  modulator  will  cause 
the  modulated  RF  envelope  to  resemble 
the  following  wave-foi'm: 


3. 


If  the  audio  wave-form  is  not  symmetrical 
but  looks  like  this: 


The  modulated  RF  envelope  tlien  would 
look  like  thiy: 


True 

False 


2.  When  a  plate-modulated  power  amplifier 
is  being  modulated  100^  by  a  sine  wave, 
the  instantaneous  plate-to-cathode  voltage, 
as  read  by  an  af  (not  rf)  VTVM,  will: 
A,  Remain  constant  if  the  stage  is 

properly  adjusted, 
B.  Vary  from  1A14  times  the  plate 

supply  voltage  to  0.707  times  the 

plate  supply  voltage, 
-^  C.  Vary    between    zero    and    twice 

the  plate  supply  voltage. 


4. 


The  instantaneous  peak  rf  power  output 
of  a  plate-modulated  rf  power  amplifier 
being  modulated  100%  by  a  sine  wave  is: 
A.  Same  as  the  average  unmodu- 
lated power  output. 

B,  Tvnee  the  average  unmodulated 

power  output. 
C.  Four  times  the  average  unmodu- 
lated   power    output. 


'Sidebands"  normally  are  present  in  the 
radiated  output  of  eveiy  radiotelephone 
b-ansmitter,  even  when  the  transmitter  is 
properly  adjusted  and  operated, 

.  True 

False 

5.  Production  of  harmoiiics  of  the  normal  rf 
operating  frequency  can  be  reduced  by 
reducing  the  rf  grid  excitation  to  the  mod- 
ulated power  amplifier.  In  view  of  this 
correct  statement,  the  question  is;  *'Can 
this  be  done  to  a  plate-modulated  rf  power 
amplifier  without  causing  its  signal  to  oc- 
cupy more  than  its  normal  share  of  the 
frequencv  spectrum?" 

Yes 

. .  No 

6.  If  the  audio  system  of  a  radiotelephone 
transmitter  is  so  operated  as  to  cause  the 
production  of  af  harmonics  within  the 
audio  system,  this  will  cause  the  transmit- 
ter to  produce  rf  harmonics. 

True 

False 

7*  The  loss  of  one  tube  in  a  Class  B  push-pull 
audio  modulator  will  cause  the  transmit- 
ter's rf  envelope  {as  viewed  on  an  oscillo- 
scope)  to  appear  non-symmeti'ical. 

True 

False 

8,  The  loss  of  one  tube  in  a  Class  B  push-pull 
audio  modulator  will  cause  a  reduction  in 
the  audio  power  produced  by  the  modu- 
lator. In  view  of  this  true  statement,  the 
question  is:  "Will  the  total  bandwidth  of 
the  radiated  rf  signal  be  greater  than  if 
both  tubes  were  functioning  normally?" 

Yes 

No 
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9.  The  dc  milliammeter  iii  the  plate  circuit  of 
a  plate-modulated  rf  power  amplifier  "wig- 
gles" when  the  transmitter  is  modulated  by 
a  Class  B  modulator.  Check  each  of  the 
following  items  that  you  believe  might 
cause  an  indication, 

A.  Too  little  rf  grid  excitation* 

B.  Too  much  rf  grid  excitation. 

C.   'Tlat"  tube  in  rf  power  amplifier 

(loss  of  cathode  emission)- 

D:  Over-modulation 

E.   Under-modulation. 

F*  Poor  voltage  regidation  in  the  rt 

power  amplifier  power  supply. 

10.  A  conventional  plate-modulated  AM  trans- 
mitter, with  no  phase  moduhition  or  fre- 
quency modulation  present,  sometimes 
will  have  more  power  in  one  sideband 
(upper  or  lower)  than  in  the  other  side- 
band. 

.  True 

False 

ANSWERS  TO  AMPLITUDE 
MODULATION   QUIZ 

1.  The  statement  is  false.  Invariably,  tlie  lower  half  of 
the  envelope  of  an  amplitude-modutated  rf  wave-form 
will  be  a   mirror-image  of   the  upper  half. 

2.  C.  This  is  in  accord  with  tl'.c  explanation  customarily 
given. 

SEPTEMBER   1953 
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3.  C,  If,  as  iti  the  conventional  explanation  of  the  process 
of  plate  modubtioti,  it  is  assumed  thai  the  instant  an  eons 
plate- to- cathode  voltage  has  been  doubled  ai  the 
positive  peak  of  the  audio  modulating  cycle,  then  the 
instantaneous  plate  current  also  will  have  been  doubled. 
This,  then*  will  cause  the  instantaneous  peak  power 
to  be  four  times  greater  than  the  quiescent  power. 

4*  This  statement  is,  of  course,  true.  Sidebands,  an  in- 
evitabSe  product  of  modulation,  should  never  be  con- 
fused with  ** splatter,"  a  product  of  improper  modula- 
tion. 

5*  The  answer  is  no-  To  be  plate- modulated,  a  stage  must 
be  operated  Class  C.  This,  among  other  things,  means 
that  it  must  have  sufficient  grid  excitation  to  operate 
at  full  efliciency  when  the  instantaneous  plate  vol* age 
is  double  its  normal  value.  All  Class  C  stages  deliver 
their  rf  power  to  the  plate  tank  circuit  in  pulses.  This, 
of  course,  predisposes  toward  the  production  of  rf 
harmonics*  This,  in  a  well*designcd  transmitter,  is 
minitnized  by  the  use  of  a  tank  circuit  of  proper  Q. 
To  drop  the  rf  grid  excitation  sufiBciently  to  make  an 
appreciable  improvement  in  the  reduction  of  rf 
harmonics  would  require  the  5tag:e  to  operate  witliout 
sufficient  rf  drive  to  comply  with  the  .prerequisite. 
Therefore  the  rf  output  envelope  would  be  "flattoped," 
causing  the  production  of  spurious  frequencies  far 
heyoiid   the  normal  channel  of  legitimate  sidebands. 

6.  This  statement  is  false.  There  is  no  relationship  be- 
tween af  harmonics  in  the  audio  systems  and  rf  har- 
monics   in    the   rf   system* 

7.  This  statement  is  false.  As  mentioned  hefore,  there 
always  is  symmetry  between  the  upper  and  lower 
halves  of  the  rf  envelope  from  an  amplitude-modulated 
transmitter. 

S.  The  answer  is  yes.  The  loss  of  one  tube  in  a  Class 
B  audio  stage  will  cause  the  audio  wave-form  to  be 
noti'Symmctrical,  indicating  the  presence  of  harmonics. 


These  harmonics  will  cause  the  width  of  sidebands 
ancillary  to  the  radiated  rf  signal  to  be  many  times 
their  normal  width » 

9.  Choice  A  is  correct.  Too  little  rf  drive  will  not  permit 
the  dc  plate  current  to  rise  fully  on  the  positive  crest 
of  the  modulating  af  wave-form.  It  can,  however,  go 
down  the  full  amount.  The  average  value,  therefore, 
will  he  less  than  the  resting  value;  so  the  meter 
"wiggles'*    with    modulation. 

Choice  B  is  not  correct*  Too  much  grid  excitation  to 
a  pentode  or  a  tetrode  tube  can  cause  its  total  output 
to  drop*  This  drop,  however,  would  not  be  noticeable 
more  on  modulation  peaks  than  at  other  times. 
Choice  C  is  correct.  If  the  tube  in  the  modulated 
Stage  is  lacking  in  total  cathode  emission,  it  will  not 
be  able  to  supply  su0icient  plate  current  to  permit  the 
plate  current  to  rise  fully  during  positive  modulation 
crests. 

Choice  D  is  correct.  If  the  stage  is  operating  in  a 
husky  Class  C  condition,  the  plate  oirrent  can  rbe  to 
more  than  twice  its  quiescent  value  on  the  positive 
modulation  crests-  It  cannot,  however,  drop  beyond 
zero  on  the  negative  modulation  crests ;  therefore  it 
will   flicker  during  over -modulation. 

Choice  E  is  not  correct*  Under  conditions  of  less  than 
100%  modulation,  the  plate  dc  current  meter  of  a 
plate- 1  nodulated  Class  C  rf  power  amplifier  should 
remain  static.  Any  movemetit  may  be  taken  as  an 
in  d  ica  t  i  on   of   ma  1  f  u  n  ct  ion  in  g. 

Choice  F  is  correct*  This  is  a  design  problem,  one 
that  seldom  is  correctly  solved  in  cither  amateur-buik 
or   commercially -built   amateur    transmitters. 

10*  This  statement  is  false*  An  examination  of  the 
formula  for  an  amplitude -modulated  rf  w^ave  (available 
in  any  good  electronic  textbook)  will  show  that  the 
power  in  the  upper  sideband  always  is  exactly  equal 
to  the  power  in  the  lower  sideband. 


Rotten  CW 


* 


Alex  Trembtoy  WIGQJ 

27  North  Avenue 

St.  Johnsbury,  Vermont 


^(with  sincere  apologies  to  the  memory  of  T.OJI,) 


With  the  renewed  interest  in  amateur  radio 
telegraphy  and  the  advent  on  the  market  of 
several  avitoinatie  telegraph  keys,  (including 
mine)  J  it  v^^oiild  seem  very  apropos  to  review 
khe  practices  of  many  of  the  CW  fraternity. 
Some  of  these  habits  are  incredible.  A  lid  with 
a  bug  at  ten  words  per  minute  w^iU  still  be  a  lid 
at  forty-fiv-e  per  with  a  folly  automatic  key  as 
he  sends  dots  at  a  seventy  word  rate  and  dashes 
at  a  thirty-five  w  ord  rate,  with  sbc  dots  for  '*H". 
A  small  minority  uphold  the  finest  amateur 
radio  traditions  by  setting  a  good  example 
either  by  their  silence,  when  called  for^  or  by 
their  adherence  to  near  perfection  when  using 
the  International  Morse  Code. 

Reaching  all  the  way  back  to  a  book  pub- 
lished in  19173  we  come  up  with  the  interesting 
fact  that  a  dash  is  equal  in  time  duration  to  one 


dot,  one  space  and  one  dot.  The  space  be- 
tween characters  (dots  and  dashes)  is  equal  in 
time  duration  to  one  dot.  The  space  between 
letters  of  the  same  word  is  equal  in  time  dura- 
tion to  two  dots  (a  dash).  The  space  between 
words  is  equal  in  time  duration  to  three  dots 
(equal  to  A,  N  or  S), 

Now  that  we  understand  the  makeup  of  per- 
fect CW,  let  us  analyze  what  is  actually  being 
sent  on  the  Amateur  bands.  Here,  we  may 
pause  and  reflect  on  the  plight  of  the  handi- 
capped. Some  of  this  newly  developed  auto- 
matic code  sending  equipment  should  prove  to 
be  the  '^equalizer"  that  will  help  them  in  send- 
ing CW  as  w^ell  or  better  than  the  physically 
nonnaL  Looking  over  any  busy  CW  band, 
The  Old  Man  (bless  his  memory)  certainly 
would  have  complained  about  BOTTEN  CWI 
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Compact.  Size;5"H,9l^"W,6"D.  5W- 
input  with  BMcxtals,  PTT.  Hgc,  !^uv, 
tunes  49-54  Mc,  AVC,  ANL,  stable, 
selective,    speaker.   Wt.   9  lbs.   Less  P.S.  Kit  $39/95 


$39>s 


$1  095 


Mmi-Mofcher       MM- 100 

100  watt  Kit,  Watches 
end  fed  wires  Vi  wave 
or  multiplies  to  50-75 
ohm  coax-  Xmttr.  output. 
Steel  case,  4x5x4".  150 
watts  SB,  lOOCV/,  75AM. 
Wt.  3  lbs. 


PREAMPLIFIER  DB-68 

Wtred    Preselector    —    4-80    Meteri*    6 

trlode  tube  sections  for  average  24DB 
qaln.  Tunable,  built-in  115VACP,S. , 
coax  qr  twin  lead,  illuminated  dial. 
6 ?ix6- 5/8x754' *.  Si.  wt,  10  lbs,  1  yr. 
parts  warranty.  WRL  Import-  $3095 


WORLD    RADIO   LABORATORIES,    Inc 


At  I  Band  Vertical  -  Self  supporting.  Tunes  to 
any  amateur  bond  10  through  80  meters.  De- 
signed to  be  fed  with  52  ohm  coaxial  coble. 
Maximum  power  IKW  AM.  2K\V  PEP.  Overall 
height     18    ft.       *  Postpaid  (Continental  USA) 


3415  W.  B'dway    -    Council  Bluffs,  la. 

Leo,  sell  me  direct  D  Desk  it  D  Q  Multiplier  D  On*  The 
-Air  Box  D  Multi-Pafc  P.S.  D  Tech-Ceiver  6A  D  Add 
to  my  Charg'-A-Plan  n  Check  enclosed  D  Additional 
information  on FOB  WRL  C  12 


WRITE  FOR  OUR  FREE  FLYER  &  LIST  OF 
OVER  1,000  PIECES  OF  QUALITY  RECON- 
DITIONED   EQUIPMENT  -   TERMS  -  TRADES 


I 
t 


Name 


Call 


I 


Addrcs"^. 


I    City. 


State 


The  complaiiit  would  be  perfectly  justified  in 
the  liglit  of  present  day  technology  which  has 
given  us  exotic  ( imagine!  1)  instruments  to 
help  us  send  perfect  code, 

Careful  listening  will  turn  up  some  interest- 
ing facts: 

L  The  letter  H  has  three  to  twelve  dots, 

2.  The  letter  S  has  two  to  five  dots. 

3.  The  letter  C  often  comes  out  N  N. 

4.  The  word  TEST  sounds  like  NV;  always!! 

5.  The  word  AND  should  always  be  sent: 
PD. 

6.  NAME  should  usually  come  out:  NAG!! 

7.  The  numeral  3  sounds  like  a  Swedish  call 
sign. 

8.  The  first  dash  sent  with  a  sides\\iper 
should  always  be  extra  long  and  the  last 
dash  in  any  character  should  alway  be  cut 
off  a  bit  short  (Sounds  like  an  idiotic 
pastime,  already!) 

9.  A  string  of  dots  from  a  sides  wiper  should 
be  either  erratic  or  shnred.  (7,  8  and  9 
are  supposed  to  make  you  sound  like  a 
real  old-timer.) 

Heaven  forbid  that  aU  CW  men  should  send 
exactly  alike.  The  individualit\'  shown  is  a  good 
thing,  BUT»  gentlemen— dashes  THREE  dashes 
long;  just  because  you  once  sent  Land  Morse 
for  the  railroad— welJ-1   »   .   ,  Those  operators 


produced  by  radio  club  action  quite  often 
sound  just  like  their  teacher.  When  tliey  finally 
get  theii'  own  "ticket/'  they  will  all  have  the 
short  dots,  long  dashes  and  triple  spacing  ]ust 
like  they  heard  it  at  the  club. 

A  few^  of  our  so-called  speed  merchants  also 
have  some  odd  habits  which  may  mislead  lis- 
teners into  thinking  that  RTTY  is  not  necessary 
with  these  fellows  around-  In  order  to  figure 
how  fast  these  people  are  going,  we  wiU  have 
to  know  at  what  rate  per  second  dots  and 
dashes  should  be  sent  in  order  to  accomplish  a 
certain  ''word  per  minute"  rate.  The  answer  is 
simply  that  the  number  of  dashes  per  second, 
times  five,  equals  the  word  per  minute  rate. 
An  easier  way  is  to  look  at  the  sweep  second 
hand  of  a  watch  or  clock  and  run  dashes  for 
five  seconds  while  counting  them.  The  number 
of  dashes  in  that  period  is  your  *'word  per  min- 
ute" rate  providing  you  send  at  that  rate  for  a 
full  minute.  The  dots  will  have  to  be  twice  as 
numerous  in  the  same  period.  Each  word  aver- 
ages five  letters. 

One  night  recently,  one  station,  wdth  a  near 
perfect  first  was  pounding  a  bug  at  an  eight 
dash  per  second  speed  for  a  "word  per  minute" 
rate  of  fort>%  and,  in  each  minute  managed  to 
send  195  letters.  Dividing  this  total  by  fi\e 
gave  39  words  per  minute.  Subtracting  an  error 
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and  a  repeated  word,  the  net  words  was  thirty- 
eight*  Most  operators  would  consider  this  quite 
an  accomplisliment.  The  other  station,  using  a 
fully  automatic  key  was  doing  twelve  dashes 
per  second  for  a  word  per  minute  rate  of  sixty 
while  putting  io  some  extra  spacing.  The  total 
letters  per  minute  came  to  220  instead  of  the 
nearly  300  expected*  Dividing  this  total  by 
five  gave  a  result  of  fort\'-four  for  each  minute 
and  subtracting  four  words  in  error,  we  came 
up  with  a  total  of  only  forty  words  for  each 
minute.  Considering  all  the  noise  that  was 
being  made  on  the  frequency^  it  was  reasonable 
to  expect  a  lot  of  words  go  with  it. 

A  few  stations  are  the  practitioners  of  an 
uTuisual  habit.  They  apparently  never  extend 
their  aeciuaintance  beyond  one,  and  at  the 
most,  two,  other  hams  and  alwavs  on  the  same 
hand  and  same  frequency*  Tliis  is  such  an  odd 
phenomenon  in  conti'ast  to  the  familiar  "hail 
and  farewell"  of  a  lot  of  operators,  that  it  was 
decided  to  "read  the  mail"  These  two  birds 
were  only  doing  a  rough  t%vent\^-five  per,  but 
they  could  have  been  sending  in  Chocktaw  for 
all  that  was  gained  by  listening.  Their  sending 
was  so  erratic  that  only  by  picking  them  up  for 
a  little  while  duiing  several  evenings  was  it 
finally  possible  to  make  out  their  call  signs.  Er- 
rors were  made  in  nearly  every  word  and  about 
every  third  word  was  spht  in  two  and  sent  as 
part  of  the  next  word,  presumably  because  the 
sender  had  to  stop  and  figure  how  to  spell  it. 
The  speed  varied  between  extra  long  dashes 
and  bursts  of  dots  with  short  and  long  spacing. 
Evidently,  these  two  understood  only  each 
other  as  they  were  never  heard  w^orking  any 
otlier  station.  Here  was  a  horrible  example  of 
"rotten  CW"  at  its  worst.  But,  it  had  its  good 
side  in  displaying  for  all  to  hear  the  hberties 
that  can  be  enjojed  so  long  as  they  do  not  in- 
fringe on  the  hberties  of  others.  Such  'Votten" 
operating  would  undoubdy  call  for  the  FCC  to 
decide  that  in  view  of  the  fact  that  its  moni- 
toring facilities  could  not  understand  what  was 
being  sent^  it  MUST  l>e  in  code  or  cipher  in 
violation  of  section  12.105  of  the  Amateur 
Radio  Regulations.  These  people  could  then  be 
rehabilitated  and  soon  become  outstanding  op- 
erators at  thirteen  per  in  the  International 
Morse  Code* 

While  we  are  on  the  subject  of  the  FCC, 
mention  should  be  made  of  section  12.133  that 
has  to  do  with  purity  and  stability  of  emissions. 
Many  liams  have  not  lie  ard  of  this^  or  if  they 
have,  the  part  that  they  particularly  noticed  is 
the  one  that  says:  "For  tlie  purposes  of  this 
section  a  spurious  radiation  is  amj  radiation 
from  a  transmitter  which  is  outside  the  fre- 
quency band  of  emission  noraial  for  the  type 


of  transmission  employed,  etc/'  To  them,  this 
must  mean  that  any  type  of  carrier  with 
thumps,  clicks,  youps,  musical  saw  effects, 
ratthng  marbles  from  bouncing  relays,  scratch- 
ing from  dirty  contacts,  backw  aves  forty  kih 
ocycles  removed  from  carrier  due  to  parasitics, 
etc,  is  OK  so  long  as  these  'l>onuses"  remain 
within  the  bouiidaries  of  the  band  being  used. 
One  can  only  w^onder  if  these  lids  will  ever 
realize  just  how  much  noise  they  are  making 
over  and  above  that  amount  needed  for  reliable 
communication. 

Back  in  the  thirties,  a  real  op  felt  definitely 
undressed  unless  he  wore^  while  on  the  air,  the 
latest  model  Dy natron  frequency-meter-moni- 
tor. It  must  be  that  the  monitor  habit  perished 
during  WW2  as  witness  even  some  real  oldtim- 
ers  who  go  by  the  click  in  their  "cans/'  asking; 
"Hw  duz  mi  sig  snd  to  u  om?"  Apparently, 
many  never  knew  or  have  forgotten  that  a  mon- 
itor was  originally  (and  still  is)  a  device  with 
tuned  circuits  \v  hich  picked  up  your  signal  OFF 
the  air  and  let  you  know  what  it  reaDy  sounded 
hke.  That  small  standbv  five  tube  receiver 
which  has  been  collecting  dust  can  now  come 
into  its  own.  With  a  very  short  antenna  at- 
tached and  usually  with  no  antemia  whatso- 
ever, it  hecomes  an  excellent  tuned  CW  moni- 
tor* SUding  off  one  can  a  bit,  its  speaker  will  let 
you  know  how  your  own  rig  is  doing. 

There  is  little  doubt  that  a  sidetone  gener- 
ator helps  in  sending  better  code,  especially  in 
conjunction  with  a  fully  automatic  key.  (This 
is  so  much  fun  that  sometimes  the  spacing  be- 
tween words  is  left  out*)  The  statement  is 
made  that  the  sidetone  proves  by  its  tape-like 
sound  that  good  code  is  being  sent.  Sure!  Sure, 
the  sidetone  sounds  perfect  but  what  does  the 
actual  transmitted  signal  sound  like?  **Soam. 
hw  duz  mi  sig  snd  to  u?**— ^'Your  characters  are 
perfectly  formed,  your  spacing  is  out  of  (in- 
deed) tliis  world  BUT  you've  got  a  backwave 
that  sounds  like  the  guy  slamming  the  car  door 
on  a  T\'  commercial/'— Wonder  how  much  of 
that  showed  up  in  the  speaker  of  his  sidetone 
generator,  A  real  Radio  Frequency  Monitor, 
tuned  or  untuned,  will  not  only  help  you  send 
better  code,  but  will  also  tell  you  what  a  lid 
you  are  until  you  clean  up  your  signal.  This 
last  may  be  the  main  reason  for  the  lack  of 
monitoring  facilities  at  those  stations  where  the 
need  is  greatest* 

Maximum  utility  can  be  realized  by  keying 
in  one  of  the  low  power  stages;  prefeiably  the 
oscillator  or  oscillator/first  buffer.  Automatic 
or  fixed  bias  or  a  clamp  tube  become  a  "must" 
on  the  following  stages,  but  the  extra  effort  is 
well  worthw^hile  considering  the  flexibility  ob- 
tained. This  brings  up  the  question  from  many 
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MARS  CONTROL  CONSOLE 

$5750 


The  Mars  Control  Console  contains  in  one  unit  a 
Kilowatt  SWR  Bridge  measuring  both  52  or  75 
ohms — HyJ>rid  phone  patch^lnternal  speaker  with 
provision  to  switch  to  external  speaker  if  desired, 
pfus  several  switches  for  control  of  xmttr,  re- 
ceiver, etc.  as  desired.  All  this  at  an  amazing  low 
price, 

PAUSAN     COMPANY 


MARS  MOBILE  TRANSMITTER 

$5950 


The  popular  MARS  Mobile  re-appears  in  a  new 
dress  and  improved  design.  Sandswitching  75-40 
with  18  watts  input  and  plenty  of  good  audio. 
Measures  only  3V^  x  5  x  7.  Switches  to  either  6 
or  12  volt  operation.  Requires  300  volts  at  150 
milfs.  Completely  wired  ready  to  operate  less 
crystal  mike  and  power  supply. 
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hams  who  wonder  why  they  get  a  **ee-youp*' 
report  when  keying  the  oscillator.  Many  of 
them  rim  a  full  gallon  and  they  complain  that 
their  lights  blink  iu  time  with  the  keying.  Here 
is  visible  evidence  that  there  is  so  much  volt- 
age drop  on  the  ac  side  of  the  power  supplies 
that  not  enougli  dc  is  supplied  to  the  VR  tubes 
to  give  them  anything  to  regulate.  As  a  conse- 
quence, the  oscillator  "ee-youps"!  These  boys 
need  to  know  a  lot  about  adequate  wiring, 

Differentins  Keyitis  is  the  prodigious  name 
of  an  affliction  borne  by  one  who  can  be 
heard  most  any  time  adjusting  (he  claims)  his 
keying  characteristics.  He  also,  must  be  without 
a  monitor  because  he  is  always  in  doubt  as  to 
tlie  quality  of  his  signaL  One  of  these  has  a 
voltage  regulation  problem  plus  a  bouncing  re- 
lay contact.  It  has  often  been  hinted  that  he 
sounds  hke  a  musical  saw  with  the  ''beat"  like 
loose  marbles  in  a  paper  bag.  The  musical  ear 
must  be  lacking  because  the  signal  quahty 
never  imp^o^'es.  The  real  contemptible  cad 
though,  is  the  habitual  vfo  swisher  who 
can  never  be  identified  except  during  a  con- 
test. 

The  fully  automatics  come  in  for  their  share 
of  criticism  as  they  adjust  their  monsters  by 
making  endless  strings  of  dots  and  dashes  on 
the  Ham  bands  while  performing  these  adjust- 
ments. The  trick  is  to  achiev^e  perfection  in  the 
generation  of  pulses  which  eventually  become 
dots  and  dashes.  This  search  for  the  ultimate 
does  set  an  example  of  some  sort,  but,  it  should 
be  remembered  that  we  are  using  this  medium 
not  for  extreme  accuracy  for  a  shot  around 
the  moon,  but  for  normal  conversation  and 
traflSc  handling. 

This  points  up  several  facts  absorbed  during 


thirty  years  of  hamming,  plus  fifteen  years  pre- 
viously spent  in  various  experiments.  This  in- 
eluded  (while  still  in  grammer  school)  the 
building  and  operating  of  a  Model  "T"  Spark 
rig  which  used  to  put  old  KDKAj  WGY  etc, 
off  the  air  locally  until  an  alert  constabulary 
feretted  us  out  !  I  I 

FACT  L  A  poor  note  can  not  only  be  tolerat- 
ed but  actually  enjoyed  if  fiom  an 
old  friend  who  has  not  been  heard  in 
a  long  time.  He  will  be  glad  to  know 
what  his  signal  sounds  like  so  he 
can  apply  corrective  measures. 

2,  Good  CW  is  extremely  enjoyable  if 
there  is  a  very  slight  variation  in 
character  lengUis,  spacing,  etc.,  indi- 
cating that  a  human  is  manipulating 
the  key.  This  becomes  even  more  in* 
teresting  if  the  operator  actually  has 
something  to  say  besides  comment- 
ing on:  the  wx,  band  condx  and  rig 
hr  is  a  blankit  mg  15Z?  ?  ?  1H7  .  •  , 
157  w^atts  to  a  — 

3,  Perfect  code  from  a  machine  is  an 
enduring  foy  to  copy  if  the  receiving 
end  also  consists  of  a  machine, 

4,  Abbreviating  the  characters  on  your 
new  automatic  so  as  to  somrd  fully 
automated  will  not  get  you  too  many 
ragchews.  Try  sounding  like  people 
again.  You  will  be  pleasantly  sur- 
prised  at  the  results, 

5,  While  the  technical  prowess  of  a 
*phone  operator  does  not  depend  on 
the  "DB's  over  S9"  his  receiver  indi- 
cates: when  using  a  key,  all  the  way 
from  the  "hand  pump"  to  the  most 
exotic  automatic,  your  CW  is  YOU! 
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Capt.  John  Sury  W5JSN 
1 39    Nebraska    Rd. 
Dyess  AFB,  Texas 


Monitor  Scope 


Have  yoii  been  thinking  about  building  a 
monitor  scope?  This  may  be  the  project  just 
for  you.  Not  a  whole  lot  of  eflFoit  or  pocket 
funds  are  ut  ech  d.  It  sure  is  nice  to  monitor 
your  own  signal  when  transmitting  as  well  as 
helping  your  fellow  hams  with  their  signal.  The 
monitor  will  not  take  up  much  space  in  your 
shack  because  it  only  measuies  5"  high  by 
5"  wide  by  QJa"  deep.  It  could  keep  you  from 
getting  a  notice  from  an  "OO." 

On  transmissions  tlie  scope  can  monitor  sig- 
nals from  80  thru  2  meters.  A  choke  of  ap- 
proximately 1  mh  is  employed  in  the  input  to 
the  crt  when  transmitting  on  SSB  on  the  40,  20 
and  15  meter  bands  and  a  plug  in  tuned  circuit 
on  80,  40,  10,  6  and  2  meters.  Hams  who  only 
work  15  and  20  do  not  need  the  tuned  circuit. 
Using  a  Heath  Seneca  6  and  2  a  desirable  wave 
shape  was  observ^ed  when  modulating  normal- 
ly, but  when  hitting  it  hard  the  peaks  were 
cut  off  as  a  result  of  over  modulation.  A  beau- 
tiful trapezoid  was  obsen^ed  on  SSB.  In  receive 
a  series  of  trapezoids  were  observer  on  SSB 
and  a  series  of  en\  elopes  on  am.  When  using  a 
plate  modulated  transmitter  the  modulation 
may  be  fotl  to  the  horizontal  and  the  rf  to  the 
vertical.  This  has  not  been  attempted  by  the 


author  because  he  does  not  own  a  plate  modu- 
lated  transmitter. 

The  horizontal  sweep  generator  is  a  saw- 
tooth wave  shape  which  is  variable  between  15 
and  50  eps.  A  30  ops  sweep  produces  a  clean 
trapezoid,  envelope  or  carrier. 

Let's  get  with  the  building  by  starting  with 
the  chassis.  You  can  purchase  a  ready  made 
5  X  Q%  X  2"  aluminum  chassis  at  your  neighbor- 
hood electronics  store.  Drill  and  cut  out  all 
holes  as  indicated  in  the  chassis  layout.  It  sure 
can  save  you  a  lot  of  trouble  because  the 
author  had  quite  a  time  trying  to  locate  every- 
thing on  this  small  chassis.  Obtain  some  panel 
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material,  1/16  to  Ja  inch  thick  aluminum,  and 
cut  out  all  Iioles  as  indicated.  Lay  aside  the 
front  and  rear  panels  and  install  transformer, 
sockets  and  terminal  strips.  A  bag  of  25  as- 
sorted terminal  strips  may  be  purchased  at  an 
electronic  supply  house  for  less  than  a  half  of 
a  dollar.  In  one  of  these  bags  you  can  find  the 
ones  just  to  fit  your  needs. 

Power  Supply 

This  is  a  low  voltage  supply  as  scopes  go,  A 
Knight  transformer  furnishers  125v  each  side 
of  center  tap  at  25  ma  and  6.3  volts  at  1  amp. 
Even  though  the  current  for  all  tubes  total  1,2 
amp  for  filament,  the  scope  has  been  left  on  for 
hours  AMthout  ill  effects  or  overheating.  A 
voltage  doubler  is  taken  off  one  end  of  the  sec- 
ondary to  give  approximately  4S0\'  to  the  crt 
circuit  while  the  low  \  oltage  is  obtained  from 
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the  center  tap.  The  crt  has  more  than  enough 
brightness  and  response.  Bargain  basement  sil- 
icon power  chodes  are  used  for  the  powder  sup- 
ply. 

The  CRT  circuit  is  just  the  old  standard  cir- 
cuit used  on  many  scopes.  A  2 API  tube  or 
equivalent  is  used.  The  2APl's  were  readily 
available  at  one  time  on  the  surplus  market. 
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Maybe  you  were  fortunate  to  get  hold  of  one. 

Horizontal  Sweep  Generator 

A  6AU6  pentode  is  employed  in  this  circuit. 
The  frequency  is  variable  between  15  and  50 
cps.  It  has  an  output  of  16  volts  which  is  ample 
enough  to  fill  the  2AP1,  To  change  frequency 
range  increase  or  decrease  C5.  There  is  no  crit- 
ical wiring  J  just  follow  the  schematic. 

Vertical   Amplifier 

This  circuit  also  uses  a  6AU6  tube.  The  low 
cmi^ent  of  the  tube  allows  the  builder  to  stay 
within  limits  of  the  power  supply-  The  receiv- 
er signal  is  taken  from  the  plate  of  the  last  if 
stage  and  coupled  with  a  25  to  100  iiuf  capac- 


itor. The  value  does  not  seem  to  be  critical. 
This  should  be  a  very  simple  modification  to 
the  receiver.  The  author  used  a  Drake  2A  re- 
ceiver and  there  was  more  tlian  enough  verti- 
cal deflection  from  the  last  if  tube. 

Not  much  more  can  be  said  about  the  moni- 
tor scope.  It  is  straight  foi^ward  with  surprising 
results.  The  author  would  like  to  tliank  W5SZN, 
Pete,  of  Dyess  AFB  and  W5WNK,  Smitty,  of 
Sweetwater,  Texas,  for  the  donation  of  a  2AP1 
tube  and  shield.  It  is  possible  that  the  project 
would  not  have  been  attempted  if  it  were  not 
for  these  two  gentlemen.  Good  luck  in  your 
construction  of  the  monitor  scope.  See  you  on 
die  bauds* 
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YES  we  were  frank  to  admit  our  mistakes  in  July  73.  So  we  tried  to  make  it  up 
to  you  and  those  of  you  who  missed  in  July  had  another  chance  in  August.  See 
our  full  page  ''GOOF  UP"  ads  in  both  issues  for  details! 

HOWEVER  there  is  still  lots  of  goodies  left  and  we  are  even  lowering  the 
"BROOM"  on  some  of  them.  We  ask  you  to  simply  compare  these  prices  with  those 
of  any  other  ham  supplier.  Even  the  cheap  anj^,  dirty  ones  can't  match  these* 

WE  have  the  "BIG  BROOM''  out  now  for  sure  and  are  going  for  a  *'CLEAN 
SWEEP"  this  time.  All,  used  gear  is  fully  redojiditioned  and  guaranteed  100%. 
The  new  gear  is  new  and  (confidentiafly)  so  are  the  demonstrators.  We  know  these 
prices  look  too  low  but  frankly  we  just  want  to  sell  out  and  start  over, 

OF  COURSE  these  prices  are  for  cash  and  no  trade  but  man  what  bargains 

they  are!!!! 
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OUT  THEY  GO! 

RECONDITIONED    100%    GUARANTEED   TRADE-IN'S 


119.0Q 

43.Q0 

2S,00 

tfiS.OO 

375.00 


Special  Cash  Price 
Central  Electronics 

20A  EncFter 
Central  Electronics 

J\^M1    Scope 
Central  Etectronlcs 

VFO 
Coll  ins  7SA1 

Receiver 
Collins   75A4 

Receiver 
Colfins  31?B*2  Crnsole  49.00 
Collins  270G-3  Speaker  8.00 
Collins  270G-1  Srteaker  5,00 
Etmac  AF-67  Mobile 

Transmitter 
Efmac  A^54H  Mobile 

Transmitter 
Elmac  PSA5Q0  AC 

Supply 
Globe    755A  VFO 
Gfobe    AT-3    Antenna 

Tuner 


79.00 

3S.00 

15.00 
25.00 


5.00 


Special  Cash  Price 
Gonset  G-GG  %.   ^-11 

Mobile  pkg* 
ianset  Ge6B  M  vdc 

supply 
Gonset   GSi-101    KW 

Linear 
Han Icr afters  HT-37 

Transmitter 
Kallicrafters  Sd5 

Receiver 
Kallicrafters  SX-Sd 

Receiver 
Hallicrafters  SX-9d 

&  sprk. 
Hallicrafters  SX-7T 

Receiver 
Hallicrafters  S-53A 

Receiver 
Hallicrafters  R-45B 

spkr. 
Ha'Hcraners   SX-101 

MK  MIA 


179.00 

$99.00 

199*00 

349.00 

89.00 

79.00 

84.00 

89.00 

39.00 

6.00 


199.00 


Special  Cash  Price 
Hammarlund  HG^IIOC 

Receiver  t49.00 

HammarluniJ   KQ-1tO 

Receiver  139.00 

Hammarlund    S-IOQ 

spkr.  5.00 

Harvey  Wells  190  Xmtr 

12  Vdc  89.00 

James  C-1050  supply  10.00 
Johnson  114-520  Auto- 
matic key  10.00 
Johnson  Vlktng  \\ 

Transmitter  139.00 

Johnson  (nvader  2000 

2  KW  Pep  595.00 

JohnsoTi   Invader  200 

Transmitter  399.00 

Johnson  Viking  I 

(as   is)  59.00 

Johnson   Viking   I 

Xmtr.  99.00 


Special  Cash  Price 
Knight  VFO  19.00 

Mosley  CM-1  &  spkr. 

Receiver  135.00 

National  NG-400 

Receiver  295.00 

P&H  LA-400C   linear 

amplifier  169.00 

swan   SW-120  159.00 

Swan  175  Topaz  dc  229.00 
Swan   175   Heath   HP10 

dc  &  HP20  ac  229.00 

TecraH  TR-20-50 

6m1r  xmtr.  29.00 

VibfOplex  orig  STQ 

&  case  15.00 

Ameco  CBS  6  meter 

Converter  h.  Supply  13.00 

Collins  30L1   Linear     375-00 

globe  65A  Transmitter  29.00 

National  NCI  09  Re- 
ceiver &  Speaker      89.00 


SPECIAL  CLOSEOUT  BRAND   NEW  EQUIPMENT 


Item  Regular  Net 

eyd  CR1741G  CatJinet  16.2Q 

Clegf  Zeus  6  2  Transmitter  695.000 

Ciegg  Interceptor  6  2  Receiver  47  3.00 

Clegg  Thor  6  Transceiver  AC  supply    349.95 
Gonset  Gft211   Receiver  7S:98 


Special 
Cash  Price 
B .  00 

5S5.00 
385.00 

279,00 
39.00 


Item 

Hallicrafters  SRT50  Transceiver 
Johnson   Invader  200 
National  NC270  Receiver 
Swan  SW0  20  Transceiver 
Swan  SW-140  Transceiver 


Regular  Net 
650.00 
619.00 
279.95 
275.00 
275.00 


Special 
Cash  Price 
495,00 
449.00 
179.00 
1 79.00 
179.00 


SPECIALS   ON   DEMONSTRATORS  ALL  LIKE  NEW  WITH  GUARANTEE 


Item 
Collins  KWM-2  Transceiver 
Collins  62S-1   6/2  Converter 
Hallicrafters  S-IOfl  Receiver 
Hallicrafters  HA-6  Smtr  Transceiver 
Hallicrafters  9X^111    Receiver 
Hallicrafters  $-119  Receiver 
Hallicraners  0-119  Receiver  Kit 


Regular  Net 
1150.00 
895.00 
1 39.95 
349.50 
279,95 

39.95 

Issue  of 
Parade. 


See  our  ad  in  the  June 
of  the  Transceiver  Hit 
which  gives  full  information  on 
make  yourself  drool^  send  for 
monthly   Used   Gear  Bulletin. 


special 

Cash  Price 

895.00 

749.00 

99.00 
199.00 
179.00 

29.00 

24.00 

73  for 

Be  sure 

the  lead 

our   Ne 


RegttTar  Het 
389.00 
109.95 
1 1  4.95 
449.50 
575.00 
438,00 


Item 
Hallicrafters  SX-117  Receiver 
Kallicrafters  HT'40  Transmitter 
Hallicrafters  SX-140K  Receiver  Kit 
Hammarlund  HX-^O 
Hunter  Bandit  20aOA  Linear 
LouilenbDomer  KW  Linear 
with  power  supply 

complete  price  information  and 
to   send   for  our   'Transceiver 
ing   brands.   And,    if  you   really 
V    Equipment    Catalog    and    our 


Special 

Cash  Price 

275.00 

79.00 

GS^OO 
299.00 
449.00 
338.00 

pictures 

Packet" 

want  to 
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The  completed  Q5-er  conversion. 

A  late  entry  to  the  famous  Command  Set 
line-up  is  the  Aircraft  Radio  Corporation  Type 
12  equipment.  This  is  a  commercial,  light  air- 
craft radio  set  consisting  of  a  number  of  indi- 
vidual components  that  can  be  arranged  to 
meet  navigational,  VHF  and  UHF  require- 
ments. 

Certain  of  these  pcjstwar  production,  naviga- 
tion  and  VHW  radio  components  were  adopted 
by  the  military  sen  ices  for  light  aircraft  use. 
It  should  be  noted  that,  while  the  equipment 
is  commonly  known  as  the  ARC-12,  this  is  a 
commercial  designation  and  not  the  military 
nomenclature.  Altliough  not  treated  in  this 
article,  one  grouping  of  this  equipment  pro- 
vides two-way  UHF  communications.  This 
^uipment  has  been  designated  as  the  AN/ 
ARC-60. 

Since  some  of  tlie  items  are  entering  the 
sui'plus  market,  they  are  worthy  of  amateur 
attention.  The  R-510/ARG  and  theR^51l/ARG 
are  likely  to  be  available  to  the  amateur  in 
fair  quantity.  The  VHF  equipment  is  now 
available  in  small  quantities  but  the  light  air- 
craft market  will  probably  absorb  most  of  the 
supply. 

The  ARC-12  equipment  is  beautifully  con- 
structed, using  loctal  tubes  and  circuitry  which 
is  improved  over  the  BC-433— R-23/ARC  pro- 
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Reborn 


Roy  Pofenberg  W4WKM 

316   Stratford   Avenue 
Fairfax,   Virginia 

Pbotoi  by  Aiorgan  5.  Gaisman,  Jr. 


totypes.  Changes  required  to  adapt  this  unit  to 
amateur  use  will  be  mentioned  later.  Physical 
construction  is  very  similEU'  to  the  earlier  Com- 
mand Set  receivers •  The  rear  chassis  connector 
has  been  eliminated  and  all  connectors  appear 
on  the  front  panel  No  dial  scale  or  dial  drive 
is  included  on  this  series  of  receivers,  although 
the  conventional  woiTn  drive  is  provided  for 
the  faming  capacitor.  Two  antenna  inputs  are 
supplied,  A  low  impedance  loop  input  is  ter- 
minated on  a  BNC  coaxial  fitting  and  the  long 
wire  antenna  input  is  connected  to  a  front  pan- 
el binding  post  An  internal  relay  swatches  be- 
tween the  two  inputs.  The  photographs  show 
construction  details  of  the  unmodified  R-511/ 
ARC   receiver. 

Aside  from  llie  limitations  imposed  by  the 
lack  of  a  bfo  circuit,  any  of  the  standard  Q5- 
er  modifications  aie  applicable  to  the  receiver 
and  good  results  may  be  expected.  Conversion 
of  these  receivers  follows  the  same  pattern  as 
for  the  more  familiar  Command  Set  receivers • 
A  power  supply  must  be  constiiicted  for  oper- 
ation from  the  115  volt  line  and  die  dynamotor 
mounting  plate  provides  a  suitable  chassis.  In- 
cidentally, the  dynamotor  mounting  dimensions 
and  connections  are  identical  to  those  of  the 
AN/ARC-5  dynamotor.  The  power  connectors 
are  removed  from  the  front  panel,  audio  and  rf 
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with  a 

MATERIAL  DIFFERENCE !" 


"BEAMED-POWER"  ANTENNAS 
and  ANTENNA  SYSTEMS 


The  Choice  of  the  Discriminating 
Communication  Engineer ...  the 
Man  who  Never  Settles  for  Any- 
thing Less  than  THE-VERY-BEST! 


You  too  —  can  enjoy  World  reno^vned  Telrex 
performance  and  value! 

Send  for  PL77  condensed  data  and  pricing  cata- 
log, Describing  the  World's  most  popular  anten- 
nas from  $6,95  to  $999.00.  Expanded  data  sheets 
— ^Your  favorite  band,  also  available* 


Communication  and  TV  Antennas 

f*l?y  LABORATORIES 

ASBURY    PARK    40.    NEW    JERSEY.    U,S  A. 


gain  controls  are  installed  and  a  tuning  knob 
and  dial  scale  are  provided. 

The  ac  power  supply  is  constRicted  on  the 
former  dyTiamotor  mounting  plate  and  is  in- 
stalled in  the  same  manner  as  the  dvnamotor. 
Construction  of  the  power  supply  is  greatly 
simplified  and  circuit  changes  minimized  by 
use  of  a  power  transformer  specifically  design- 
ed for  such  applications.  This  transformer  is 
available  from  Fair  Radio  Sales  Company, 
2133  Elida  Road,  Lima,  Ohio.  The  transform- 
er carries  the  part  number  619  and  sells  for 

Remove  tlie  dynamotor  from  the  plate,  leav- 
ing the  connector  in  place.  The  mounting  cen- 
ters of  the  transformer  specified  enabled  it  to 
be  mounted  using  existing  holes.  Carefully  drill 
out  the  rivets  securing  the  retaining  clips  at 
one  end  of  the  plate  and  insert  /2",  4-40  ma- 
chine screws  from  the  under  side  of  the  plate. 
Make  a  pile  up  of  washers  to  the  same  shape 
and  size  as  the  defunct  shoulder  rivets  and 
place  over  the  screws.  Solder  6"  insulated  leads 
to  each  contact  of  the  ex-dynamotor  connector 
and  dress  toward  the  other  end  of  the  plate. 
Place  the  transformer  over  the  screws  and  se- 
cure one  side,  using  a  flat  washer^  lock  washer 
and  nut  on  each  screw.  Enlarge  the  two  holes 
falling  under  tlie  otlier  two  transfomier  mount- 
ing slots  to  accept  #8  screws  and  dress  the 
transformer  leads  toward  the  empty  end  of  tlie 
plate.  Insert  %"  8-32  machine  screws  in  these 
holes,  install  %"  spacers  between  the  plate  and 
the  transformer,  and  secure,  using  lock  washers 
and  nuts. 

The  balance  of  the  power  supply  compo- 


nents are  mounted  on  a  l%"  x  2%"  aluminum 
plate.  This  sub-chassis  is  mounted  on  S"  metal 
posts,  using  3  existing  holes  enlarged  to  pass 
6-32  machine  screws.  For  the  want  of  a  better 
small  connector,  a  miniature  crvstal  socket  is 
mounted  on  this  plate  to  permit  connection  of 
the  ac  line  switch  leads.  The  6x4  heater  is 
operated  from  the  5  volt  winding  of  the  trans- 
former and  no  ill  eflFeots  have  been  noted  as 
a  result  of  the  reduced  voltage.  The  100  ohm 
surge  resistor,  which  is  listed  as  a  2  watt  unit 
is  shown  as  a  10  watt  wire  \^  ound  resistor  in 
the  photograph.  After  components  are  movnited 
and  clearances  checked,  the  assembly  may  be 
wired  as  a  standard  full  wave  supply.  The 
photographs  show  the  details  and  no  difficulty 
should  be  experienced.  This  power  supply  is, 
of  course,  equally  applicable  to  either  the  SCR- 
274-N  or  tlie  AN/ARC-S  receivers. 


The  R-5  I  1  /ARC  receiver  before  conversion. 
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The   converted    receiver 

modified  unit  below. 


IS 


above,    the    un- 


The  actual  niodificatioii  of  the  receiver  is 
next  on  the  agenda.  Rennove  the  screws  hold- 
ing the  bottom  plate  and  the  outer  cover  of 
fJie  receiver.  Remove  the  two  front  tubes  and 
loosen  the  front  if  can  to  permit  removal  of  the 
tuning  capacitor  sliiekL  Set  the  covers  and 
mounting  hardware  aside  for  future  use.  Re- 
move the  screws  and  ground  post  which  se- 
cure the  mounting  bracket  to  the  bottom  of  the 
front  panel  Discard  the  angle  bracket  and  the 
ground  post,  reinstalling  the  screws. 

Clip  the  blue  lead  connected  to  the  antenna 
binding  post  and  fish  it  thiough  the  chassis. 
Remove  and  discard  the  binding  post,  filling 
the  hole  with  a  snap  plug.  Unsolder  the  blue 
lead,  along  with  C-601  and  R-601,  from  the 
ceramic  insulator  next  to  the  antenna  trimmer. 
Clip  tlie  other  ends  of  these  components  from 
the  lug  on  the  trimmer  capacitor  and  discard 
C-601  and  R-601.  Unsolder  from  the  relay 
contact  the  gray  lead  which  runs  to  the  anten- 
na connector,  J-601  and  connect  this  lead  to 
the  vacant  terminal  of  tlie  ceramic  insulator. 
Remove  the  second  gray  lead  which  nms  be- 
tween a  relay  contact  and  pin  5  of  L-601A,  the 
antenna  coil.  Connect  a  50  mmfd  mica  capaci- 
tor between  pin  5  of  L-601A  and  the  insulator 
to  which  J-601  is  terminated  and  solder  this 
connection. 

Remove  and  discard  the  two  blue  leads 
w^hich  run  between  the  antenna  trimmer  and  a 
relay  contact  and  between  pin  6  of  L-610A  and 
a  relay  contact.  Remove  the  ceramic  capacitor 
C-602,  connected  between  pins  1  and  6  of 
L-601A  and  strap  these  two  pins  with  a  length 
of  bare  wire*  This  completes  the  antenna  input 
circuit  changes.  The  tuning  capacitor  cover 
may  now  be  replaced,  the  if  can  be  tiglitened 
doMm  and  the  tubes  inserted. 

The  next  steps  remove  the  front  panel  pow- 
er connectors  and  the  now  unused  antenna  re- 


lay. Minor  wiring  changes  are  made  to  con- 
nect the  heater  and  plate  circuits  directly  to 
the  dvnamotor  connector.  Remove  the  metal 
exti'usion  which  mounts  J -6 06  to  the  center  of 
the  front  panel.  Clip  all  leads  connected  to 
J-606  and  work  them  through  the  chassis  clear- 
ance hole.  Remove  J-606  from  the  extmsion, 
discard  the  connector  and  mount  the  extrusion 
to  the  front  panel,  using  the  original  hard- 
ware. Pull  the  two  red  leads  free  to  where 
they  terminate  on  C-634  and  pin  1  of  T-60L 
Clip  these  leads,  discarding  them,  and  connect 
a  jumper  between  the  terminals  of  C-633A 
and  C-633B.  This  step  connects  the  receiver 
B+  circuits  directly  to  the  d}Tiamotor  recep- 
tade- 

Clip,  from  pin  B  of  J-602,  the  black  lead 
which  connects  to  the  negative  terminal  of  C- 
608  and  solder  this  lead  to  the  gromid  lug  of 
the  antenna  bimmen  Clip,  from  the  terminals 
of  J-604,  the  black  and  brown  leads  formerly 
connected  to  J-606,  the  black  lead  which  runs 
to  pin  C  and  the  brown  lead  which  runs  to 
pin  A  of  J-603,  Remove  and  discard  the  white 
lead  which  runs  between  pin  D  of  J-603  and 
one  terminal  of  the  filament  chokej  L-612.  Re- 
move one  of  the  white  leads  from  the  other 
terminal  of  the  choke  and  solder  it  to  the  va- 
cated terminal  This  removes  the  filament  cir« 
cuit  from  the  front  panel  connectors  and  con- 
nects the  low  inductance  choke  in  the  filament 
circuit  of  the  receiver.  Clip  the  two  green  leads 
from  pin  E  of  J-603  and  dress  them  aside  for 
future  connection  to  the  if  gain  controL  This 
frees  all  wiring  from  J-602,  J-603  and  the  an- 
tenna relay  except  for  the  leads  which  inter- 
connect these  components.  Remove  these  parts 
and  discard  as  a  unit.  All  wiring  in  the  receiv- 
er should  be  terminated  except  for  the  two 
green  and  one  black  leads  which  will  connect 
to  the  rf  gain  control 

Drill  out  the  spacer  studs  which  were  used 
to  mount  the  antenna  relay  and  the  two  cen- 
ter captive  nuts  at  the  bottom  of  the  front  pan- 
el Cut  a  1%"  X  3"  aluminum  filler  plate  and 
mount  it  inside  the  bottom  of  the  front  panel. 


The  QC  power  supply  constructed  on  the 
original  dynamo  tor  plate  is  shown  along 
with  the  dynamotor, 


72 


73  MAGAZINE 


using  marfiine  screws  through  existing  panel 
holes.  Drill  a  %"  hole  in  the  center  of  the 
mounting  hole  for  J-602  and  a  second  %"  hole 
the  same  distance  in  from  the  panel  side  and 
bottom  in  the  J-603  mounting  hole.  Mount  a 
50,000  ohm,  2  watt  control  in  the  left  hand 
hole  and  a  2  megohm,  audio  taper  control  with 
switch  in  the  right  hand  hole.  Ground  one  side 
of  the  50K  pot  and  connect  the  center  tap  to 
the  imgrounded  tenninal  of  C-608,  a  3  mfd 
capacitor.  Remove  the  resistor  (R625^  2  meg) 
and  capacitor  (C-636,  350  mmfd)  connected 
to  pin  5  of  the  12 A6.  Connect  a  ,005  mfd  capa- 
citor between  the  junction  of  a  150K  resistor 
and  100  mmfd  capacitor  from  which  C-636 
was  just  removed  and  one  side  of  the  2  meg 
pot.  Ground  the  other  side  of  the  pot  and  con- 
nect the  center  terminal  to  pin  5  of  the  12A6. 
Use  a  defunct  crystal  holder  as  the  power  sup- 
ply connector  for  the  ac  switch  leads. 

The  above  work  completes  the  basic  modi- 
fication  of  the  receiver.  All  that  remains  is  the 
installation  of  a  suitable  dial,  control  knobs  and 
decals.  The  tuning  knob  which  fits  the  spHned 
capacitor  drive  shaft  is  identical  to  that  requir- 
ed for  the  older  Command  Sets  and  it  has  al- 
ways been  in  short  supply.  Fair  Radio  Sales 
Company  of  Lima,  Ohio  stocks  these  knobs  and 
the  price  of  $1-00,  while  high,  is  in  line  with 
the  scarcity  of  the  item.  The  type  of  dial  or  dial 
scale  required  will  depend  on  the  proposed  ap- 
plication of  the  receiver. 

In  the  conventional  Q5-er  application,  the 
highly  selective  Command  Set  receiver  is 
coupled  to  the  last  if  stage  of  the  less  selective 
normal  station  receiver-  The  Q5-er  is  tuned 
to  the  center  of  the  station  receiver  if  bandpass 
and  tuning  accomplished  in  the  usual  fashion. 
In  this  mode  of  operation,  an  uncalibrated  knob 
is  all  that  is  required.  Alternatively,  the  normal 
receiver  may  be  set  roughly  to  the  desired 
frequency  and  tuning  accomplished  by  sweep- 
ing the  Q3-er  across  the  if  bandpass  of  the  nor- 
mal receiver.  In  this  instance,  the  Q5-er  is  re- 
quired to  tune  only  a  few  kilocycles.  Since  one 
revolution  of  the  Command  Set  capacitor  drive 
shaft  tunes  the  receiver  approximately  13  kc  in 
the  vicinity  of  450  kc,  a  scale  may  be  fitted  to 
the  tuning  knob  and  directly  caHbrated  in  kil- 
ocycles above  and  below  the  center  frequency 
of  the  normal  receiver  if  bandpass. 

The  latter  method  is  used  in  the  converted 
receiver  shown  in  the  photographs.  The  spin- 
ner disk  of  a  standard  Conunand  ScL  knob  is 
removed  by  drilling  out  the  peened  over  brass 
shaft  and  soldering  on  a  1"  extension  made 
from  a  hollow,  brass  standoflF  post.  A  2  ^"  di- 
ameter dial  plate  is  removed  from  a  standard 
knob  with  scale  assembly  and  given  a  coat  of 
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black  kcquer,  reassembled,  mounted  on  the 
new  shaft  and  the  unit  installed^  using  the  orig- 
inal locking  nut  A  IS"  snap  hole  plug  is 
given  a  coat  of  black  lacquer  and  installed  in 
the  now  vacant  J-606  connector  hole,  i\n  index 
line  is  marked  on  the  hole  plug,  as  shown  in 
the  photograph,  and  calibration  is  accomplish- 
ed as  described  later.  Knobs  are  now  installed 
on  tlie  audio  and  rf  gain  controls.  The  1}%' 
skirts  of  the  knobs  shown  cover  the  former  con- 
nector holes  nicely.  This  completes  the  conver- 
sion and  the  iniit  is  now  ready  for  t^t  and  caU- 
bration- 

Install  the  new  power  siipply  in  the  same 
manner  as  the  original  dynamotor  and  plug  in 
the  connector  which  terminates  the  ac  switch 
leads.  Connect  ac  power,  plug  in  a  pair  of 
phones  and  advance  the  audio  and  rf  gain  con- 
trols. The  tubes  should  light  and,  after  a  few 
seconds,  background  hiss  should  be  heard  in 
the  phones.  Connect  an  antenna  and  tune 
across  the  band.  Aircraft  range  and  ship  sta- 
tions should  be  heard  with  good  volume.  Un- 
screw the  caps  from  the  if  transformers  and 
pull  the  fiber  rods  out  as  far  as  they  will  come 
without  forcing.  This  reduces  the  coupling  of 
the  windings,  n^ucing  the  bandwidth  sub- 
stantially. Stations  should  still  be  heard,  at  a 
bit  less  volume  but  with  greatly  improved  se- 
lectivity*  If  all  checks  out  OK,  install  the  top 
cover  and  the  bottom  plate  and  the  fob  is 
finished. 

To  connect  the  Q5-er  to  the  receiver,  strip 
the  outer  jacket  and  shield  from  one  end  of  a 
length  of  RG-58/U  cable  and  wrap  a  couple  of 
turns  of  the  insulated  center  conductor  around 
the  plate  lead  of  the  last  if  stage  of  the  station 
receiver.  Install  a  BNC  plug  on  the  other  end 
of  the  coax  and  connect  to  the  antenna  recep- 
tacle of  the  Q5-er  receiver.  Couple  a  signal  gen- 
erator or,  better  still,  a  frequency  meter  into 
the  normal  receiver  and  center  the  signal  in 
the  if  bandpass  by  tuning  for  maximum  siguaL 
Tune  in  the  if  signal  on  the  Q5-er  and  scribe 
the  '*0''  calibration  point  on  the  tuning  knob 
Offset  the  signal  generator  5  kc  above  and 
5  kc  below  this  frequency  and,  without  tuning 
the  normal  receiver,  tune  the  Qo-er  for  max- 
imum output  and  scribe  both  points  on  the  tun- 
ing knob  scale.  Divide  the  dial  scale  between 
"O'*  and  the  5  kc  points  into  five  equal  sec- 
tions and  mark  the  individual  kilocycle  calibra- 
tion points.  Commercial  decals  may  now  be 
apphed  and  a  very  practical  dial  results. 

Other  refinements  which  may  be  added  and 
which  will  enhance  the  utility  of  the  converted 
receiver  include  a  bfo  circuit,  avc  disable 
switch  and  a  self-contained  speaker.  The  latter 


subject  is  treated  in  detail  in  the  article,  "Com- 
mand Set  Speakers"  which  was  published  in 
the  January,  1962  issue  of  73Magazme.  Many 
articles  have  been  published  on  the  Command 
Set  receivers  and  much  of  this  material  is  di- 
rectly apphcable  to  the  ARC- 12  equipment. 
The  references  given  barely  scratch  the  sur- 
face. A  comprehensive  bibliography  of  all  sur- 
plus conversion  articles  published  since  the 
war  is  now  available  from  73  Magazine, 

While  the  ARC- 12  equipment  will  never  be 
as  plentiful  as  the  older  Command  Sets,  their 
utility  is  as  great.  The  up-dated  circuitry,  better 
wiring  and  impro\ed  components  make  them 
more  desirable  and  worth  the  premium  price 
they  will  command. 

W4\VKM 
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Aircraft  Radio  Corporation  Type  12 
Equipment  Components 

R-507/ARC,  R-19  (14  v)  :  VHF,  AM  receiver, 
1  1  8  to  1  48  mc,  continuous  tuning;  1  4  vdc  power 
requirement  with  self-contained  dynamotor.  Mod- 
ern 9  tube  superheterodyne  circuit  with  2  rf  and 
3  if  stages,  age,  noise  limiter  and  360  mw  audio 
output  into  300  ohms.  Sensitivity  is  better  than  2 
microvotts  for  10  mw  output.  Selectivity  is  175  kc 
at  60  db  down.  Unit  is  very  similar  to  Command 
Set  receivers  in  appearance  except  no  dial  scale 
is  provided  and  ail  connectors  terminate  on  the 
front  paneL  Rf  go  in  control  is  external  to  the  set 
and  no  audio  gain  control  is  provided. 

R-508/ARC,  R-19  (28  v)  :  Identical  to  R-507y- 
ARC  except  power  requirement  is  28  vdc. 

R-509/ARC,  R-15  (28  v)  :  Identical  to  R-507/- 
ARC  except  power  requirement  is  28  vdc  and 
frequency  coverage  is   108  to   135   mc. 

R.510/ARC.  R-llA  (14  v)  :  Lf^mf,  AM  re- 
ceiver, 190  to  550  kc,  continuous  tuning;  14  vdc 
power  requirement  with  self-contained  dynamotor. 
Receiver  uses  octal  and  loctal  tubes  and  features  1 
rf  and  2  if  stages,  age,  noise  limiter  with  800 
mw  output  into  300  ohm  load.  Sensitivity  is  better 
than  2  microvolts  for  10  mw  audio  output.  Se- 
lectivity is  better  than  35  db  down  at  3  kc  off 
resonance  and  60  db  down  at  5  kc  off  resonance. 
Unit  is  very  similar  to  the  BC-453  Q5-er  except 
that  no  dial  scale  is  provided  and  all  connectors 
terminate  on  the  front  panel.  No  bfo  or  oudio  gain 
control  IS  provided  and  rf  gain  control  is  externa L 

R-511/ARC,  R-llA  (28  v)  :  Identical  to 
R-510/ARC  except  power  requirement  is  28  vdc. 

T-363/ARC,  T-!3  (28  v)  :  VHF,  AM  trans- 
mitter; 5  crystal  controlled  frequencies  in  ony  2 
mc  segment  of  the  132  to  148  mc  bond.  Range 
may  be  lowered  to  1  25  to  1  32  mc  by  the  use  of 
a  special  capacity  plate.  Power  is  supplied  by  the 
dynamotor  of  the  companion  receiver  through  a 
front  panel  connector.  Tronsmitter  uses  4  6AQ5 
or  5763  tubes  for  a  power  output  of  2  watts  into 
a  50  ohm  load.  Panel  size  and  construction  is 
similar  to  the  receivers  of  this  series.  The  cose  Js 
shortened  by  the  width  of  the  dynamotor  which  is 
not  used  in  the  intended  application. 

T-364/ARC,  T-13  (14  v) :  Identical  to  the 
T- 3 63 /ARC  except  relay  and  heater  circuits  are 
wired  for  14  vdc  operation. 
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T--336/ARC,    T-Il     (28    v)  :    Idenfical  to    the 

T-363/ARC  except  frequency  coverage  is  1  1 6  to 
132  mc  and  relay  and  heater  circuits  are  wired 
for  14  vdc  operation. 

T-366/ARC,    T-11     (28    v)  :    Identical  to    the 

T-363/ARC  except  frequency  coverage  is  116  to 
I  3  2  mc. 
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While  the  home  station  usually  enjoys  al- 
most unlimited  current  available  for  gear,  mo- 
bileers  operate  comparatively  high  power  with 
definitely  limited  power  sources.  Obviously, 
any  savings  that  can  be  effected,  no  matter 
how  small,  will  benefit  in  increase  battery  and 
generator  life  and  can  easily  make  the  differ- 
ence between  a  start  and  no  start. 

Various  cars  differ  in  their  electrical  set-up 
so  no  exact  procedures  or  recommendations  can 
be  given;  but  your  owti  system  should  be  stud- 
ied carefully  and  advantage  taken  of  every 
Httle  current  saver  you  can  find.  For  instance, 
if  the  car  is  so  wired  that  the  front  parking 
hghts  remain  on  with  the  headlights,  a  separate 
or  different  suitch  can  be  installed  to  cut  them 
off  when  the  headlights  are  on,  A  savings  of  3 
or  4  amps  can  often  be  effected  this  way.  In- 
strument and  dash  lights  also  need  checking.  If 
they  can  only  be  dimmer,  or  are  turned  off  by 
increasing  dimmer  control  resistance,  another 
switch  can  be  installed  to  isolate  them  when 
not  needed.  Another  few  mils  saved.  If  the 
parking  and  tail  lights  are  of  overly  high  watt- 
age, tliey  can  be  changed  for  lower  wattage 
bulbs  (consistent  with  State  regulations  and 
safety,  of  course)  and  the  same  applies  to  di- 
rection indicators  and  stop  lights. 

One  point  to  keep  in  mind,  though,  if  you 
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change  the  wattage  of  your  flashing  turn  sig- 
nals; the  flashing  unit  itself  is  designed  to  work 
with  a  given  load  and  its  rate  may  be  affected 
by  a  drop  in  load.  Don't  add  a  resistor  to  bring 
it  back  up— change  the  flasher  unit  itself  for  one 
designed  for  the  wattage  you  intend  using.  And 
—do  you  really  need  all  the  dial  hghts  on  your 
rig  at  all  times?  Would  one  bulb  do  where  two 
are  now?  A  separate  switch,  perhaps?  There 
could  be  a  few  extra  mils  there,  you  know. 

How  about  the  general  condition  of  the  elec- 
trical system?  Most  of  us  take  great  pains  to 
insure  the  battery,  regulator  and  generator  are 
all  up  to  snuff  and  that  tliere  are  no  fuse-blow- 
ing shorte;  but  what  about  the  rest  of  the  wir^ 
ing  system?  The  entire  car  should  be  checked 
and  every  current-consuming  device  given  close 
scrutiny*  (Yes,  even  those  wires  you  have  to 
crawl  under  the  car  to  find!)  Deteriorated  in- 
sulation on  w  ires,  high  resistance  grounds,  bad 
connections  and  high  resistance  shorts  can  all 
consume  many  valuable  amps  without  visible 
effect— and  they  all  add  to  tlie  total  current 
drain  and  leave  just  that  mu<Ji  less  available 
where  it's  needed. 

Arm  yourself  with  a  sensitive  low-range 
VOM  and  check  resistance  to  ground  at  each 
device;  it  should  be  zero.  Any  reading  here 
will  indicate  valuable  current  being  used  to 
heat  lamp  sockets  and  connections.  Check 
voltage  drop  by  measuring  first  at  the  battery 
terminals  and  then  at  each  device  (with  the 
device  turned  on,  of  course) ;  more  than  a  few 
tenths  of  a  volt,  while  acceptable  on  the  nor- 
mal car,  is  just  too  much  to  waste  with  a  mo- 
bile rig.  And  you  may  be  smprised  to  find  as 
much  as  2  or  even  3  volts  difference.  If  you 
do,  it  indicates  that  new  and  larger  wires  or 
switches  are  in  order* 

Assume  nothing  and  take  nothing  for  grant- 
ed until  you  have  personally  checked  it.  That 
flashy,  bechromed  light  unit  can  often  hide 
poor  workmanship,  poor  connections  and  high 
resistance  shorts.  And  need  anything  be  said 
about  the  effects  of  moisture  and  corrosion? 
Generous  blobs  of  anti-corrosion  grease  (petro- 
leum jelly  in  a  pinch)  in  the  right  places  can 
make  a  world  of  difference. 

There  is  no  short-cut  metJiod  and  vou  can- 
not  assume  that  just  because  the  car  is  new  and 
expensive  everything  is  in  apple  pie  order,  A 
few  greasy  hours  spent  with  VOM,  screwdriver, 
and  pliers  will  pay  dividends  in  peace  of  mind, 
more  rehable  starting,  better  overall  efficiency 
and— bonus  of  all  bonuses — a  possible  "S"  unit 
jump  on  the  other  fellow's  receiver  with  those 
few  saved  mils  apphed  to  your  plate! 

,  .  .  KllWU 
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Cliff  Waters  K60KX 
3921    Markridge    Road 
La  Crescento^  Cafifornia 


Code  Master 


Here's  a  gadget  you  can  build  for  less  than 
a  dollar  and  a  couple  oj  spare  hours  that 
will  teach  you  code  quickly  and  efficiently. 


*Td  like  to  be  a  ham,  but  I  can't  pass  the 
code  test."  Tliis  cry  from  a  multitude  of  poten- 
tial good  ham  and  SWL  operators  prompted 
project  code  master. 

The  code  hump  is  around  eight  words  a 
miQute.  Code  Master  will  start  you  from 
scratch  and  take  you  over  the  hump  in  a  few 
short  weeks. 

Learning  code  by  the  dot-dash  memory 
method  is  slow  and  tedious.  Code  Master  lets 
you  hear  the  exact  keyed  musical  tone  and 
shows  you  visually  what  the  character  is  you 
are  hearing;  no  di  and  dah  to  remember;  hence 
a  diiect  conversion  from  code  to  character. 

Drag  your  portable  record  player  out  of  the 
closet  and  measure  the  depth  (top  of  the  turn 
table  to  bottom  of  case  in  playing  position). 
This  is  a  key  dimension  to  start  construction. 
Fill  tliis  dimension  in  on  tlie  sketch. 

Search  the  trash  box  for  a  couple  of  screw- 
on  jar  hds  (instant  coffffee  or  peanut  butter 
lids  work  fine)  approximately  SJa"  ri.  x  %" 
deep.  Drill  a  K"  diameter  hole  in  the  center  of 
each.  Cut  a  piece  of  coaise  sandpaper  to  diam- 
eter of  one  lid  and  cement  it  to  the  outside 
bottom  (sand  side  out)  of  one  lid.  Place  this 


lid  over  the  center  spindle  of  the  turntable  and 
secure  with  a  tight  fitting  rubber  grommet. 
This  forms  the  drive  pulley  for  your  code  mas- 
teh. 

Refer  to  the  sketch  and  cut  a  base,  spacer 
blocks  (2)  and  a  bearing  support  from  %"  ply- 
wood. Cut  a  piece  of  Js"  thick  masonite  for  the 
front  panel  to  size  as  shovim.  Bore  a  1"  diame- 
ter hole  for  the  window  in  which  the  coded 
character  will  appear. 

Drill  a  %"  diameter  hole  thru  the  4"  x  10" 
piece  of  plywood  as  shown.  Note  this  hole  is 
offset  1"  from  the  hole  in  the  front  panel.  Sand 
the  edges  of  all  parts  smooth  and  nail  together. 

Dig  into  the  junk  box  for  a  K"  shaft  panel 
bearing  or  the  threaded  bushing  from  a  dis- 
carded potentiometer.  Cut  two  pieces  of  insu- 
lated hook-up  wire  (20  or  24  gage)  about  2 
feet  long.  Strip  the  iiisulation  back  IVz"  on  one 
and  twist  it  securely  under  the  head  of  the 
panel  bearing  for  a  good  electrical  connection. 
Insert  the  shank  of  the  bushing  thru  the  %" 
diameter  hole  and  secure  with  a  nut  on  the  un- 
derside. The  other  end  of  the  wire  connects  to 
one  side  of  the  audio  oscillator  key  circuit. 

Cement  a  piece  of  aluminum  foil  (the  bot- 
tom of  a  TV  dinner  tray  is  better)  5"  long. 
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centered  in  the  area  below  (back  side)  the 
vidndow  in  the  front  panel.  Use  a  paper  clip  to 
secure  the  end  of  the  second  wire  to  the  foil 
plate.  This  wire  goes  to  the  opposite  side  of 
the  audio  oscillator  key  circuit. 

The  second  lid  forms  the  keying  switch  for 
the  code  master.  Punch  two  small  holes  Ji" 
apart  at  the  lip  edge  of  the  lid.  Insert  a  piece  of 
light  gage  music  wire  thni  the  holes  leaving 
2Ji"  protruding  to  tlie  left  (see  sketch).  Solder 
the  wire  in  place  for  a  good  mechanical  and 
electrical  connection. 

Next,  to  mount  the  keying  switch.  Install  a 
W  X  IM"  long  hex  head  bolt  from  the  bottom 
side  of  the  panel  bearing;  secure  it  with  a  nut 
on  the  top  side.  Do  not  tighten  the  nut  as  the 
bolt  must  turn  freely  in  the  beaiing. 

Install  the  lid  with  the  wire  projecting  to  the 
left.  Secure  with  a  lock  washer  and  nut.  Check 
again  to  make  sure  the  bolt  tunis  freely  in  the 
bearing.  This  completes  the  mechanical  con- 
struction of  your  code  master. 

Place  the  record  player  in  position  on  the 
mounting  base  and  note  die  distance  between 
the  lid  drive  wheels,  Daisy  chain  some  Hght 
rubber  bands  together  to  form  a  drive  belt- 
Turn  on  the  record  player  to  see  if  the  con- 
tact wheel  is  operating  freely. 

The  code  keying  stencils  are  cut  from  light 
cardboard.  The  author  found  that  two  for 
a  nickle  ratanila  file  folders  worked  perfect- 
ly. They  are  stiff  andslick  enough  to  give  good 
wear.  Cut  the  folder  into  strips  2%"  wide  x  11  Js" 
long-  Keep  the  cut  edges  square.  Divide  the 
length   of  the   strip    into   four  ^ual   sections 


nuvistor  con  vert  srs 


Only  $34.  50  and 
354*95  with  power 
supply  and  crystal! 


Write  today  for 
free  literature 
on  our  VHF  line! 


parks  electronics  laboratory 


route  two,  box  35 


*  Beaverton,  Oreiion 


Famous   G4ZU    Minibeoms   How   Populcir|)f   Priced 

Th«  World  Famous  Mjnibeam  10«15-SO  meten  Uirausb  mBU 
pyrcimsef  now  tTmlUble  ti  Ihv  Iqw,  low  price  ,,.,,«,.,.  .|4^-9S 
CB'IO  Dual  driven  two  eleitionL  beam  with  7.3  dJb  g9.in  on  lU 
me  tors   or  €B  Banx^ 

Weight   5   pounds  —   powerfyl  — •  only .$24.05 

Hottest    Pmrkt    Converters    that  will    DOt   oTerload   and   need  bo 

proiie  lector. 

Model  50-1   tiiliy  powered  —  no   ertrai    , . - .  -  - $34,50 

Model  144-1   fully  powered  3  db  noUo ,...«,,. $54,95 

Write   for    details 

GAIN,  inc*,  Dept,  73-9,  1209  West  74th,  Chicago  36,  III 


VHFERS! 

SIGNAL   UP  SWR   DOWN 


Match  any  50-75  ohm.  6  or  2  met^t  trans- 
mltier  output  to  erfivicnt  balanced  feediLne 
in  the  300-450  ohm  ranjte. 

End  matching  problems!  Get  maxiamm 
power  tt&Bsfer  to  feedltnoT 

REDUCE     HARMONIC     TVIl 


BandiWftchlng  6  and  2  meter  operation 
w/bulU  In  VHF  type  SWR  bridge,  sllTcr 
plated     indue  ton,     liM-«N2     |59.75     neL 


n 

-*  S.^ 

S  d'  ^ 

iJ 

:  0  V  %■  -j 

[ 

LM-eN2  Line 
Matcher 

Also  available  PLM-2  and  FLM-6  matclicrs,  less  SWB  bridge. 
For  single   band,   C  or  2  meter  use.    $19,95  net. 
Send    for    descriptive    literature    on    these    and    other    quatit> 
VHF  products. 

COMAIRE   ELECTRONICS 

BOX    126  ELLSWORTH,   MICHIGAN 


R.W«  Sept«  Bargains 

Bendix  MN-2$C  150-1500KC  Excellent  for  *'Q5or"  for  BX 
broadcaat    roiiolver,    irns    112.5KC    IF    &    is    complete    with    12 

tubes   and   schematic.    Like  Nv.w ■  jlf'*^ 

Vtiod    Good    condition     ?14.35 

BC- 455   Command   Receiver   0-9. IMC.    A  good  Koiflce   40    meter 

receiver,    Excellent    condition    .  . ,      .      ■  ■  ■  $10,115 

TS-247A/APM-48  Wavoraeter  21l)*275MC  tuned  esTity*  4" 
velvet  vernier  dial  &  115v  tJgcy  power  supply.  Used  good  IU.J5 
RT-100A/APSO9  ^"X"  Band  Transceiver  with  tuneable  2J55 
magnciron  In  transmitter  &  tuneable  (2)  2K25  Klystrona  In 
receiver.  From  panel  tuning  controls.  120MC  IF  strip  with 
8-6AK5'B.     Complete    with     27     tubes,     4     diodes     and    3    fana 

2T.5Tdc.    EtceOent    condition    -  -    ^ Hs»-30 

NEW  SURPLt'3  TUBES  —  All  are  Guaranteed,  Except  * 
pulled  from  New  Equipment. 


3BP1     ....   3.25'  1B35 

3CPI    ....  8>25*  1B60 

5BP1     .....5.95*  3B26 

7FS    ....*.<  .75*  4C35 

5670    .75»  nSA 


1.00^ 

L25^ 
5.00^ 

5,95 


Sll 

8ia 

g2^B 
6146 


.2,75 

12,00 
.7,95 

2.75 


BC-221    FreQuenci'   Meter— BBAND    NEW   in   orieinal   milllary 

packaging*    Complete    ,...-.., ..**...,,., -$124.50 

BC-S21    Frequency    Meter — Excellent    Condition    with    XUl    & 

original   calibration   bo6fc.   Checked  out - .  $69*50 

Send    check    or    money    order    with    your    order.    Write    Depl, 
739  for  latest  flyer — LiMMlt  of  Bargaias. 

R.  W.   ELECTRONICS,  INC. 

Z430   S,   Michigan  Ave.  Chicago  60616,   lll< 

Phone:  CAIumet  5-1281-2-3 


TELREX  ROTATOR-INDtCATOR  SYSTEM  MOKL  TS238fllS 

238 


'MAST  FEEDS  THRU  ROTATOR 
FOR  SAFER  AND  EASIER 
INSTALLATIOH    MAWTENANCg 


00 


•  1300  mAMB  iKTrATiCH  Tonouc 

•  SELF  UXMUm  Wr  STTJiROT  WORM  eCAA3 
«  MIMUTH  IHOiCHKnOH  BT  5€LSYT4S 

•  JUITOMATIC  UHfT  OF  ftOTATlOM 
«  OCSIOIIEP  FfNt  f*0.a  UASTlMe 

•  tULLCAauE  CATT  l4A5HMe  CUIM^SUmJEO 

*  oumrr  sfeed  AF^fiox.  i  rpm 

•  mu.  FIT  itiTO  Oft  OMTO  A  «*  SIOC^  TOVEH 

mmz  roRF«i«i-T7Desa»«TicwoA«iceTPt3Pu>ii  AffrnwAa 


OTHEllr  TEL^fSt  HOT. 


■M 


..■■',i.i:.:r^r*ALr.-.i  *.'  -■ 


coudtM 


Tjias^ 


TELREX  LA8& 


SEPTEMBER   1963 


77 


with  a  liglit  pencil  line.  Hold  the  strip  behind 
the  1"  diameter  window  in  the  front  panel,  al- 
lowing it  to  rest  on  the  bearing  base.  Place  the 
strip  in  a  manner  that  the  center  of  one  marked 
off  section  is  ceatered  in  tlie  wdndow.  Use  the 
window  as  a  template  and  inscribe  a  penciled 
circle  on  each  of  the  four  sections  of  the  card. 
Hand  letter  or  cut  large  letters  and  numbers 
from  magazines  and  paste  on  in  each  circle. 
Each  card  now^  has  four  chiiracters  which  form 


m^"^ 


the  visual  part  of  code  master. 

Place  the  card  behind  the  window  and  mark 
where  the  wiie  on  the  contact  wheel  strikes  the 


WIRES  TO 

AUOrO    OSCILLATOR 
KEY     CONNECTIONS 


HEIGHT     DETERMINED    BY 
RECORD    PLAYER    DEPTH, 
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card.  This  is  where  the  audio  code  stencil  must 
be  cut  under  each  letter* 

Cut  the  cardboard  away  }b*  wide  for  dots 
and  spaces  %"  wide  for  dashes.  Make  the  open- 
ings %"  long.  Note  that  the  contact  wheel 
moves  in  a  doc  Wise  motion  so  the  code  sten- 
cil must  be  cut  backwards,  i.  e.  **A"  is  normally 
. ;  it  shoukl  appear .  on  the  stencil. 

Place  a  stencil  in  the  code  master,  holding 
it  in  place  with  a  spring  clip  clothes  pin.  Turn 
on  the  audio  oscillator  and  record  player.  Sit 
back  and  listen  to  the  firm  fist  Code  Master 
sends  you.  Associate  the  character  in  the  win- 
dow with  a  tone  you  hear.  In  a  few  days  youll 
copy  code  with  perfection.  The  record  player 
speed  changer  allows  you  to  copy  as  fast  as 
you  like.  33  1/3  RPM  equals  6  words  per  min- 
ute; 45  RPM  equals  10  words  per  minute  and 
78  RPM  equals  15  words  per  minute. 

Good  luck!  \Ve*ll  be  looking  for  your  CW  on 
the  ham  bands, 

•  .  ,  IC60KX 


Diode  Interference 

Small  power  diodes  are  sometimes  an  un- 
suspected source  of  radio  frequency  interfer- 
ence. 

A  small  broadcast/FM  set  was  plagued  with 
bad  RFI— birdies  and  spurious  rough  signals.  It 
was  being  operated  within  a  mile  of  a  5  kw 
broadcast  station.  It  was  operated  from  a 
bridge  of  silicon  power  rectifiers.  A  .01  disc  cap 
paralleled  with  eadi  of  the  four  rectifiers  clean- 
ed up  the  RFI. 

The  local  broadcast  station  was  being  heard 
in  the  ham  shack  on  every  one  of  its  harmonics. 
The  trouble  was  traced  to  a  bridge  of  silicon 
rectifiers  feeding  the  antenna  rotator.  Again  a 
.01  bypass  across  each  of  the  rectifiers  did  the 
job- 

A  stubborn  case  of  TVI  was  traced  to  non- 
linear rectification  of  the  transmitter's  normally 
clean  signal  in  a  bridge  of  24  volt  silicon  recti- 
fiers operating  a  T-R  relay.  The  .01  bj^pass 
cured  it 

It  is  apparent  that  all  power  silicon  rectifi- 
ers  should  be  bj^passed  for  if  if  they  are  likely 
to  be  subjected  to  a  strong  if  field.  It  is  easy 
for  these  rectifiers  to  be  driven  into  the  non- 
linear portion  of  their  characteristics  and  act 
as  frequency  multipliers,  Rf  voltage  picked  up 
on  the  power  lines  can  easily  get  to  these  rec- 
tifiers if  they  are  not  properly  isolated  and 
cause  RFI  that  may  be  very  confusing. 

•  .  .  W6JAT 


Catalog 

OF  THE  WORLD'S   FINEST 

ELECTRONIC     GOV'T 
SURPLUS   BARGAINS 


^    HUNDREDS  OF  TOP  OUALITY 

ITEMS — ReceiveiSj  Transmitters, 
Microphones^  Inirerters,  Power  Sup- 
plies, MeUrs,  Phones,  Ant^m&s^  In- 
dicators, Filters,  Tninsformera,  Am- 
pliflere^  Headsets,  Cotipcrter^,  Control 
Boxes,  Dyn  a  motors.  Test  Equipment, 
Motors,  Blowers,  Cable,  Keyers, 
Oiokes.  Handsets,  SwitclieSp  ete.,  etc, 
gend  for   Free  Catalog — n^pu  73* 


FAIR    RADIO    SALES 

3133  ELIDA  RD.  •  Box  1105  •  LIMA,  OHIO 


Wi 


DOW  RADIO 


1759  E.  Colorado  Blvd.— PAS ADENA- 

222  West  Main  St. SANTA  MARIA— 

5857  HolUster  Ave. GOLETA 

1505  S.  Oxnard  Blvd. OXNARD— - 


— Mu  1-6683 
—WA  2-1763 
—WO  7-3401 
--HU  6-6352 


Free  data  sheets:  3.5-30  mc  Preselector, 

^^^^^^^^^B  $18.93.   NJ-7   sal  id  state  noise  lifniter, 

^H  $4.49.  Various  technical  manuals,  vari- 
^H  ous    prices.    Atr-Dux    coils,    My-Gain   an* 
^H  tennas     (18V,     10-80     meter     vertical, 
^H   $16.95).   All   postpaid.   HQLSTROM   ASSO- 
jjjJH  ClATESp   P.O.    Box   8640-G,   Sacramento, 

Calif..   95822.                                                     1 

HARMONIC/TVI 
PROBLEMS??? 


6  METERS 

TUNABLE  LOW'FASS  MAVERICK 

The  only  low-petss  filter  designed  expressly  for  6  meters. 
With  9  individually  shielded  sections  and  5  stages  tun- 
able forming  a  composit  filter  of  unequaled  performance. 
1  DB  loss.  Handles  400  watts  PL  35  DB  rejection.  Size 
5"  by  2"  by  3",  AMATEUR  NET  S16.93 

MAVERICK  U  WITH  POWER  MONITOR 
Same   os  above  but  with  6  meter  power  indicator  cali^ 
brated  in  watts  output.  Indicator  Size  4"  by  4"  by  4^4", 
Slant  Face.  Heads  0-SO.  £M0O  watts. 

AMATEUR  NET  $34^95 

2  METERS 

BAND-PASS  MOBEL  BP't44 

A  narrow  band-pass  filter  with  6  mc  pass  band  and  146 
mc  center  frequency.  1  DB  insertion  loss.  35  DB  atten- 
uation of  harmonics.  Handles  op  to  135  watts  PL 
Sue  4"  by  2W"  by  2W\  AILATEUR  SET  I1J.S5 

MODEL  F8W 


Five  separate  filters  housed  inonepacka^  and  selected 
by  a  front  panel  switch.  Each  filter  is  tuned  far  maximua 
attenuation  of  the  second  hafcnonic  for  that  particular 
band*  Attenuation  —  35  DB.  Handles  up  to  1  kw.  Size 
5'  •  by  6"  by  4".  AM  A  TE  UR  NET  $24. 75 

Write  for  oSfflplete  brochiires.    See  your  local  dealer* 

Manufacturers  of  the  finest  UKF  TV  Converter 


G/W/itsi 


INSTRUMENTS,  INC 


DEPOT  SQUARt:  ai 
DIVISION  STREET 

SOMER\aLLE,  NJ. 

TEL:  722-6311 
AREA  CODE  201 


SEPTEMBER  1%S 
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Linear 
Amplifiers 
80-2  Meters 

Mono -band  Units 

10  watts  drive  required 


Model  500     500  watts  SSB  and  CW,  250  watts  AM,    1    4X150   final,   built-in 
silicon  power  supply  and  blower.  Price  only  $149.95 

Model   1000      1000  watts  SSB  and  CW,  500  watts  AM,  2  4X150  finals,  built-in 
silicon  power  supply  and  blower.  Price  only  $199.95 

All  units  housed  as  above  picture.  Size  1"  high  x   15''  wide  x  9"  deep.   Please 
specify  band  when  ordering. 


«l& 


LA 


P.  O*  Box  266     Eatontowii^  New  Jersey     Area  201      222^1605 


12  Volt  Conversion  of  the 

Communicator 


Charles  Green   W31KH 
17  Little  Lane 
Levittown,  Pa, 


It  was  the  same  old  story;  after  having  spent 
considerable  time  building  and  buying  equip- 
ment for  the  car,  I  had  to  trade  the  car  in. 
Then  came  more  time  in  converting  the  six 
volt  equipment  over  to  twelve  volts. 

I  have  always  enjoyed  two  meter  mobile 
\yith  my  Gonset  Communicator  II,  but  since  it 
was  built  for  117  vac  and  6  vdc,  mobile  opera- 
tion was  limited  to  the  length  of  a  long  ac  line 
cord,  ^ 

The  Communicator  II  is  built  with  three 
chassis^  a  receiver,  transmitter  and  power  sup- 
ply. The  power  supply  chassis  is  supplied  in 
either  six  or  12  volt  dc  versions*  (Both  with 
117  vac  also).  The  receiver  and  tiansmitter 
chassis  are  wired  in  a  series  paVallel  filament 
hookup,    allowing    either    six    or   twelve    volt 


operation  by  changing  terminal  strip  jumpers. 

The  main  problem  in  converting  the  Com- 
municator II  to  twelve  volts  was  the  power 
supply  chassis.  A  new  power  transformer^  vi- 
brator and  rectifier  tubes  would  be  needed. 

This  conversion  v^as  not  as  simple  as  coiJd 
be  desired,  but  having  no  other  choice,  I  de- 
cided to  go  ahead  with  it  anyway^ 

A  commercial  equivalent  of  the  original  pow- 
er transformer  is  the  Merit  P-2858,  This  trans- 
former fitted  the  physical  measurements  and  its 
electrical  ratings  are  close  enough  to  be  uti- 
lized. Also,  it  would  fit  into  the  original  trans- 
former's mounting  holes p 

The  original  transformer  was  then  removed 
and  the  Merit  P-2858  was  then  installed.  The 
original  vibrator  was  replaced  by  a  12  volt 


so 
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1 


FILAMENT 


CABLE 


TO    TRANSMITTER    CHASSIS 

FIGURE   I 

type  and  the  6  x  4's  were  replaced  by  12  x  4*s. 
This  did  not  involve  any  rewiring- 

It  was  found  that  tlie  B+  output  voltage 
was  higher  than  that  required  by  fie  Com- 
municator  II,  so  a  filter  choke  from  the  junk 
box,  and  a  resistor  in  parallel  with  it  (Ll^  Rl) 
was  added  to  bring  the  output  B+  voltage  to 
the  required  300  volts.  Any  other  type  of  filter 
choke,  with  the  right  resistor  in  parallel  can  be 
used  as  weU- 

LI  is  mounted  on  top  of  the  chassis  in  front 
of  the  rectifier  tubes  and  RI  is  mounted  under 
the  power  supply  chassis  by  a  long  machine 
screw. 

The  filament  jumper  connections  on  the  re- 
ceiver chassis  are  changed  as  in  Fig.  1.  The  82 
ohm  resistor  is  added,  as  directed  by  the  in- 
struction manual,  to  balance  the  filament  string 
for  12  volt  operation.  The  heavy  lines  indicate 
additions  and  the  x-x-x  lines  indicate  removals 
of  wiring, 
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TNS  NOISE  SILENCER 


Keg.  $14.98  now  only  $6.00  ppd,  whUe  supply  lasts. 
New,  guaranteed,  and  complete  with  6AL6,  12AX7, 
squelch  control,  and  mounting  brackets.  Don*t  miss 
out  Order  today* 

VANGUARD  ELECTRONIC  LABS       Deph   H-9 

190.48^9^11  Ave.  Hotlis  23,  K.  Y* 


TAKE  THE  SHEET  METAL  GRIEF 

OUT  OF  ELECTRONICS 


Preformed     sections     in  a  k  e 
chassis  and  boards  easy  to  as- 
semble and  wire!  Makes  elec- 
r     -^Kls^r       ironies  fun.  Write  for  FREE  lit- 
' ^^  3^^?^  prature   on    new    circuit   technique, 

<BALD  EAGLE  ELECTRONICS  DEPT.  2  LA  CROSSE,  WIS, 


255A  Polar  Relays 

Silicon  Rect.  18  amp  at  50V. 

Pos.  or  Neg,  case 

llOVAC  DPDT  relay  10  amp 

ARC  5  Receiver  new  6-9,1  mc. 

w/auto  tune  and  dynamotor 

0-5  RF  Ammeters  exc  cond 

D-50  Microamp  exc  cond  * 

0-200  Microamp  exc  cond 

0-500  Microamp  Dejur  1"  new 

fransfofmer  UOV  to  20V  at  1  Amp 

25%     deposit     on     C.O.D/s     Please     aUow 

4%  sales  tax  fn  Michigan 

OAM  O ELECTRONICS 

14401    Mey«rs  Rood 
Detroir  27,  Michigan 


$2.95  ea. 

$.48  ea. 
$2.95 

$16.95 
$2.95 
$4.95 
$4.95 

$1.50 

for    postage 


GIFT  PAK  Includofl 

WORTH  •  Trans  isdior 
j^  ^^  ^       Transf or Jtiors 

C"jr  •  Diodes 

*P  #  ^%  •  CondensorB 

fc  V  •  CoiU 

Bend  25c  for  handlinir 


DOUBLE 
BONUS 


P 

L 
U 
S 
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FREE  POLY  PAK 
OF  YOUR  CHOICE 


BOTH  FREE  WITH  EVERY  $10  ORDER 


GUARANTEED   TESTED   SEMi-CONDUCTORS 


□  2  tOOW  POWER  TRANS-   $1 

ISTORS,  2Nlfiiri  j^tud  .  .  ' 
a  6- AMP  800V  DC  SI  Li-  $1 
CON  PWR  RECT.  ^tud  ^  ' 
ID  CK722  TRANSISTRS  %} 
by  Kay  th  eon,  pnp  ..... 
10  TOP  HAT  RECT.  750  $1 
mil  to  600  V  leFs  tt^Ads 
10  ZENER  DIODES,  $1 
T024   and   Jixlalf^f')  ' 

4    15-W   TRANSISTORS.    J1 
threaded    m-v^,    npn     ... 
2    20amp     PWR     RECTI- 
FIERS,   silicon,    stud 
to      2N434      VERTICAL 
DIODES,    silicon 
4  HEARING  AID  TRAN- 
SISTORS*   hy    Itfljthenn 


D 
D 
D 
D 

n 

D 


$1 
»1 


G  25     *EP0XY'      D10DES>  $1 

silicon.    T50    ma    {*)  ^* 

D  4  2NI3I  CITIZEN  BAND  || 

"liny"     transistors     ...  ^^ 

n  5  MADT  30WG  PHILCO  ^] 

TRANSISTORS,   TOl 

□  5  2NI35   CASE    POWER  $1 
TRANSISTORS.  TQ3  CM 

ID      GERMANIUM      Dl*  $1 
ODES  1N34,  1N48  equals 

25    AMP    TRANSISTOR  $1 
power   switching,    etc. 

30   CBS   20W   TRANSIS-  $1 

TRS   stud,   NPP.    2.N1321  * 

3    CBS    20W    TRAHSIS-  $1 

TRS  Pttid.   PNT*.    2N1321  ' 

15  PNF  TRANSISTORS,  $1 

t   €4iiiCfl,   Styles    (•) 


n 


a^si 


WORLD    FAMOUS    POLY    PAK    PARTS    KITS— BRAND    NEW 


D 

n 


»1 


2       35- WATT       POWER 
iranstrs.    pnp.    stud 
10  SWITCHING   TRAN-    %i 
SfSTRS,     2N43E«     2N440       " 

TEXAS  20  WATT  POW- 
ER, 2N103f».  T05 
5  GE  2NI07  TYPE 
TRANSJSTOftS.  pnp 
4  GE  2NI70  TYPE 
TRANSISTORS,  npn  .  . 
4  GE  2N43  TYPE  PO* 
WER   OUTPUTS,   pun  _ 

(*)   untested  Ruarinteed 
semi  cond  uctorit 

O  100    PARTS    SURPRISE 
ifmra,  etc.   worth  $50    .  * 

INCI^UDE  POSTAGE.    ATff.    Wt. 
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H  50  l-WATT   RESISTORS  $1 
Allen  Bradley.  5%   tcMi 

G  10  VOLUME  CONTROLS  |f 
duals,  too  &  sw  typea    . . 

n  60       CARBON       RESfS-   «| 
TORS.    %.  1,2  W.  5%  too       i 

n  50  MICA  CONDENSERS,   $1 
to  .01;  silvers  too  .       * 

n  50  TERMINAL  STRIPS,    jf 
l-to-9  lii^  At  screw  types   ''I 

3  50    COILS    &    CHOKES. 
rf,    parasitic*    U.    etc 

3  40      *TlNIESr     RESIS- 
TORS,    1/lOW,     S%     too 

3  25      AEROVOX      CERA- 
FILS,    condensers    to    ,05 

per   pak   1  lb.— Rated,   30  days 


n 


Wanttdl    Canadian-n- Foreign    Customers    Tool 


POLY  PAKS 


p.  O.  BOX  942A 
So.  Lynitfield,  Moss. 


Fig.  2  indicates  the  jumper  connections  to 
the  transmitter  chassis.  This  schematic  shows 
how  the  filament  string  is  changed  from  6  to  12 
volt  operation. 

This  conversion  has  been  used  by  both  my- 
self and  on  KSBBE's  Communicator  11  with 
good  results  in  both  mobile  and  ac  line  opera- 
tion. The  only  thing  that  has  caused  some  con- 


lgAV7 


6E5 


GV6 


9006 


FIGURE  2 


cem  is  that  tlie  filament  circuit  requires  ap- 
proximately 2,5  amps  while  the  transformer  is 
rated  at  2  amps.  But  this  has  not  affected  oper- 
ation in  any  way  and  tlie  transformer  does  not 
seem  to  be  running  hot- 
Now^  Tm  all  set  for  mobile  operation  indefi- 
nitely,  unless  the  new  cars  s\\itch  over  to  24 
volt  wiring. 

.  .  .  W31KH 

Parts    List 

Tl — Power    transformer,    12    vdc,    117    vac   primaries.    330 

vdc  100  ma  hv  secondary,   12  vac  2  amp  secondary. 

Merit  P-2858 
VIB.— 12  vdc  vibrator.  HAD  I  ART  S-4,  Base  diagr-   A.  or 

equiv, 
LI— 12  henry,  30  ma,  450  ohm,  filter  choke,  UTC-R-15  or 

equiv, 
Rl — 650  ohms,    10  watt,  wirewound 
12X4  rectifier  tube^(2  eaj 
82  ohm,  1  watt,  carbon  resistor 
Note- — Any    combination    value   of   Ll    and    Rl    that    will 

reduce  the  output   B-f  voltage  to  300  volts  can   be 

used   (see  text). 
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Now  that  Tapetone  (Telco)  has  switched  to 
tonunercial  gear  there  has  been  a  void  iii  the 
high  quahtv^  ham  VHF  gear  department.  Thus 
we  were  particularly  interested  when  a  new 
company  turned  tip  with  converters  and  pre- 
amplifiers for  the  six  and  two  meter  bands  and 
made  haste  to  obtain  a  sample  and  check  it  out 

The  unit  selected  was  a  two  meter  nuvistor 
converter.  The  unit  is  so  low  priced  ($34.25) 
that  we  didn*t  expect  a  lot.  When  the  converter 
arrived  we  looked  it  over  carefully  and  were 
quite  surprised  at  the  amount  of  effort  and 
design  that  had  obviously  been  put  into  it.  The 
layout  was  first  rate  and  by  any  VHF  standards 
and  the  construction  beautiful.  The  low  price 
no  doubt  dictated  the  economical  painted  grey 
finish  and  the  nibber  stamped  panel  markings, 
but  we're  after  perfurmance,  not  beauty. 

And  performance  we  got,  I  had  been  using 
my  old  417A  Tapetone  converter  as  a  standard 
and  was  shaken  to  find  that  all  was  not  well. 
Theoretically  the  nuvistor  job  should  be  able  to 
come  close  to  the  Tapetone,  but  shouldn't  be 
able  to  actually  beat  it  It  did,  and  by  a  wide 
margin.  Hmmm,  Back  to  the  lab  to  see  what 
happened  to  the  Tapetone, 


The  Amplidyne  converter  comes  tuned  for 
optimum  performance  on  the  lower  half  of  the 
band,  where  the  activity  is.  Should  yon  desire 
to  use  it  in  the  upper  reaches  you  can  easily 
retune  it. 

Amplidyne  has  a  small  matchii^g  power  sup- 
ply available  ($9.75),  complete  with  power 
plug.  Since  1  like  to  change  cx)nverters  around 
now  and  then,  I  sort  of  wash  tliat  thev'd  used 
the  same  power  plug  as  all  the  others.  Ampfi- 
dyne  is  to  be  congratulated  on  turning  out  a 
nice  little  converter  at  an  exceptionally  reason- 
able price. 

Afco    Power   Supply 

Every  now  and  then  a  need  arises  for  a  low 
voltage  power  supply  to  run  a  transistor  radio 
or  converter.  We  needed  such  a  gadget  and 
decided  on  trying  the  $19.95  unit  sold  by  Also. 
Tliis  transistorized  variable  voltage  supply  pro- 
vides from  0-20  volts  (read  on  built-in  meter) 
at  either  20  ma  or  200  ma  (also  read  on 
meter)*  This  supply  also  can  be  useful  in  test 
work  where  you  need  a  small  positive  or  nega- 
tive voltage  (bias,  avc,  etc*)  and  in  charging 
small  batteries.  Darned  handy. 
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MOTOROLA   FMTRU-SOD    ISO  MC 

MUTOBOLA   FMTR-80D   30-50   MC 

This   unit  ha^   a  SO  watt  tr&m miller  tlilfit  2-21126 

tubes.     Dyna  motor     power     luppiy.     BacelTers     art 

double  converflon  tuper  he  I,   Kecelrer  uies  ri  bra  lor 

power   supply.    Shipping    Wt.    46    lbs. 

Catalog   Ml^.    I50MC-6V    DC 

Catalog  itae,    IS0WC-I2V    DC 

Catalog  ^ttn.   30*50MC*fiV    DC 

Cauloi    ^18»    30^5€MC-I2V    DC 

15*  Case   for  alxt^e.   Catalog   ^\B 


^  -f-  #■  *  * 


Price  $44.50 
.Price  3S2.50 

Price  S44.50 
.Price  $52,50 
.Price  S  2.50 


Equipment 


All    eqyipmenl    is    offered    to    M- 

censed  radio  amateurs  only.  Qtiafi* 
titles  are  limited  to  two  Items 
to  a  eustomer.  Eaeh  unit  unloai 
otherwise  noted  is  a  complete 
reteiver,  transmitter  and  power 
supply,  a  tutie  or  two  may  be 
mlssinf.  Cases»  cablet,  miere- 
phones,  eontrol  heads  and  crystals 
are  not  available.  Equipment  n 
offered  ^'as-is/*  Any  purchase 
may  be  returned  to  us,  freight 
prepaid,  for  a  full  refund  if  you 
satisfied.  All  Hemi  sub- 
prior  sale — Terms:  Pay- 
ment With  order — Shipping:  FOB 
Boston — Specify  carrier.  Priees 
and  specifications  subject  to 
change   withoyt   noti<e. 


MOTOROLA  T44A  6V 

Transmitter  has  2C39  final  in  cftTity.  Will  tun* 
to  432MC  readily.  Output  is  15-18  »au,  2C39 
lubei  Included,  a  few  &m«lt  tubei 
may  be  miss  inf. 

Catalog    itlO - 

15*  Case  for  above,   CaUlog  itl0    .. 


and    crystalf 

.Price  $40.0a 
.Price  S  2,50 


are   not 
iect    to 


MOTOROLA   FMTRU-140-D 
MOTOROLA   FMTR-140'D 

This  unit  has  a  60  watt  transmllter  using  S29B 
in  firtBl.  Vibrator  P.3<  for  receiver  anh  Dynamotor 
for   Transputer.    Shipping   Wtg.    50    Ib^. 

Catalog  it20j50    MC  6V    .    .. Price  $54,50 

Catilog    jeaL30-50    MC    6V     Price  154,50 

15'  Case  for  above.  Catalog  Jf'XO  ...  Price  t  2-50 
80D  and  HOD  units  have  chassis  cutouts  for  add* 
Ing    2nd    frequency   osc'ltliitor    deck    to    transmitter. 


F 

Sales  Co. 

1100  TREMONT  ST. 
ROXBURY  20,   MASS. 
Phene:   617-427-3511 


BOOKS 

Wide^Band  FM  for  the  Amateur  br  Aagaajid  and 
l>uboia.  Covers  specific  conTcrsion  of  Motorola 
pear  to  2  meters.  4T  pages  Price  $1.75  postpaid 
Motorola  FM  Equipment  Schematic  Digest  Con- 
tains a  coraprehenflife  collection  of  Motorola  trans- 
mliters,  receiver*,  power  supply,  and  inter  *  connect* 
ing  diarrams  for  Motorola  FM  equipment  manu- 
faetured  between  1949  and  195i.  COYorod  is  30-50 
MC,  150-170  MC  and  450  MC  eauipment.  Crystal 
formulas,  crystal  correlation  data  and  basic  align- 
ment inatrucUons  are  glT^en.  A  Test  set  diagram  Is 
given  for  metering  all  Motorola  gear.  Typical  read- 
ings for  many  transmitters  are  tabulated.  A  brief 
description  le  given  for  each  generic  type  of  Mo- 
torola chassU,  Specific  crystal  data  and  compleio 
alignment  and  432  MC  conferalon  Instruct ioni  era 
given  for  Motorola  T44A  Series  450  MC  eauip- 
mpnt,    55    Fnges.    t^ice    $3.50    P.P. 


Belgium  Rally 

Sept.  22 


Special  licenses  eari  be  luicl  for  operation  in 
Belgium  from  Sep.  14th  to  30th  for  participa- 
tion in  the  Red  Cross  Centenaiy  Radio  Rally 
on  2M  and  80M  phone.  Write  Rene  Vanmiiy- 
sen  OX4VTr,  81  Rue  J.  Bans,  Wezembeek- 
Oppen,  Bt.,  Belgium,  giving  names,  addresses, 
calls  of  all  ops,  car  license,  dates  in  Belgium^ 
photo  copy  of  your  ham  hcense,  power  and 
freqs  of  your  mobile  rig  covers.  If  you  are 
going  to  be  around  on  Sep.  15th  you  may 
want  to  try  a  fox  hunt  in  Brussels^  For  details 
on  this  direction  finding  contest  write  V.  Claeys 
0N4UM,  68  Rue  Haute,  Beersel,  Brabant,  Bel- 
gium. If  you  would  like  a  Dutch  license  for 
the  same  period  send  the  same  info  to  N.A.S. 
Fitch  G3FPK,  79  Murchison  Rd,,  Leyton, 
London  E  10,  England, 


YOU   NEED  THIS! 

TTiirdware  snodal— No  iunk— 5  pounds  of  machine  screws  and 
imta,  all  made  recently  to  mil.  ipecs.  All  brass,  mostly  nickel 
plated,  Rlotted  head  screws.  4-40,  6-32.  S-32,  10-32,  Alimit 
20  viirltstlos,  Hepiirialoly  bagged.  About  1500  pieces*  5  poynds, 
$2.75     10  poundi,  |5.00. 


PRECISION  60  Circle  FREQUENCY  STANBABD  Transistor- 
ized, erystal-eontpoiled.  Operates  on  12  volts  BC.  Output  is  16 
TO  it  peak"  to  ^  peak  rnmpionicntary  square -wave  into  15K  olim 
load.  In  aluminum  can  1%'  dlara>  i  5'  long,  plugs  into  octal 
aocket.  Original  cost  $165.  Like  new.  Only  12  available. 
$15.00   each. 

JEFF-TRONICS 

Send  for  our  20  page  catalog 
4791  Memphrs  Ave.  Cleveland,  Ohio  44109 


HIGH-MFD  CAPACITORS 
2S00  MFD  100  WVOC 
3500   MFD  100  WVDC 
1300  MFD   150  WVOC 
2200  MFD  150  WVDC    ...... 

150  MFD  400  WVDC        ...... 

200  MFD  400  WVOC   

175  MFD  450  WVDC    

CONICAL  STANDOFF  INSULATORS 

height  ba$a  dta. 

1-  %-* 

2"  IVi* 

3"  IW 

above  with  hardware 

CrLlNDRtCAL   STANDOFF 

2'  1" 


T         -I  t 


$2.25 
2J5 
2.10 
2.45 
2.50 
3.10 
3.10 


delivered 
delivered 
delivered 
delivered 
delivered 
delivered 
delivered 


price 
10  FOR 
6  FOR 

4  FOR 


95c  delivered 
1.65  delivered 
2.65  delivered 


4  FOR     1.25  delivered 


HI  WAY  COMPANY 

SAKSFACTION  GUARANTEED 
1147  Venice   Blvd.,   Los   Angeles   15.   Caltf 


SEPTEMBER   1953 


83 


short  Items, 
but  Interesting 


Some 
familiar 


Second  Op 

of   the   newer    DX'ers    mav   not   be 
with    W9I0rs    "Second    OP"    slide 


chart.  They  should  be.  For  one  dollar  "Electro- 
Voice,  Buchanan,  Michigan^  will  mail  you  this 
gadget  which  will  save  you  a  lot  of  time  in 
looking  things  up  in  the  Callbook. 

The  sUde-chait  has  all  of  the  countries 
listed  by  call  letters  prefix  and  gives  you  the 
location^  zone^  country,  great  circle  bearing, 
time  differential  and  postage  rates  as  you 
diaL  The  chart  also  has  the  QSL  Bureaus 
listed,  which  can  be  handy. 

Electro- Voice  has  just  brought  the  chaxt  up- 
to-date  on  both  countries  and  postage,  so  send 
for  one  f  these  Second  Ops  and  keep  it  on  the 
operating  desk  to  help  you  in  DXlng  and 
QSL'ing, 

Club  Subscriptions 

At  the  next  club  meeting  we  would  ap- 
preciate it  if  you  would  call  our  group  sub- 
scription rate  to  tlie  attention  of  the  members, 
In  groups  of  five  or  more  simultaneous  sub- 
scriptions (or  renewals)  the  rate  is  $3,00  per 
year  until  oiu*  coming  subscription  rate  in- 
crease (shortly).  Please  be  sure  to  send  five  or 
more  at  once,  include  calls  and  QTH*s  and 
issue  we  should  stait  the  sub  with. 


HOW  WILL  IT  ALL  COME  OUT? 

Will  Wa/ne  get  his  head  handed  to  him?  Will  Clif  Evans 
get  sued?  Will  the  ARRL  change  their  tune?  Will  our  next 
issues  be  as  big  as  we  think  they  will  be?  Subscribe  and  see. 
Subscribe  anyway. 


Name    *  *  *  *  *.- .  * ....,,.,..,, ,..,., .**,,,,,* Coif    ..,»....,..».. ...» * . 

Add  rest 

City , , ,,,.,, _  , , Zone Stoti  , 

D  *3.S0   One   Yeor  D  |6.50   Two   Yeara  Q  $9.00   Three  Years 

n  $'40  Life    (yours  or  ours) 

50c  each  encfosed  for  the  following  back  issues .*..,,..,.....»,. 

(All   1960  Issue  $1) 

(Jon*  '61   out  of  print)  Closs  Tkense   .  .    . . » > , ,  •  * 

n  $1-00  enclosed  for  one  year  membtnhip  in   Institute  of  Amateur  Rodio. 

Send  to;  73,  Peterborough^  N.  H. 
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One  of  the  biggest  problems  with  mobile 
operation  is  getting  that  antenna  tuned  up 
right.  New-Tronics  is  doing  something  about 
the  problem;  mobile  clinics  wherein  test  equip- 
ment is  brought  out  to  check  the  power  output 
of  transmitters  and  the  match  of  the  antenna. 
This  is  a  sei^^ice  to  hams  that  would  do  well 
to  be  spread. 

These  clinics  are  being  conducted  by  John 
Altmayer  K8UQV,  New-Tronics  President  and 
Fred  Ohman  W8FAT,  Electronics  Sales  Man- 
ager, 


John     K8UQV, 
SREPCO    and 
well  tuned  car 


H,  E.  Ruble  W8PTF  of 
Fred  W8FAT  look  over  a 
at  SREPCO  in  Dayton  where 


several    hundred   hams   attended    the   clinic. 


Fred  W8FAT  checks  output  of  new  Drake 
TR14  transceiver  for  Clem  Wolford  W8ENH 
using  a  Waters  Dummy  (no  offense)  Load 
Wattmeter, 


MOTORGU  30-D  TYPE 
FM  BASE  STATION 

30-40  Mc.  Transmitter- Receiver.  50  W.  output.  Housed  in  beautiful 
5%  ft.  metal  cabinet  with  3  meters  and  built-in  speaker.  Power 
Input  110  VAC.  60  csc.  Desk  eonsolo  remote  amplifier*  This  Is  a 
superb   unit  in  excellent   tond.    Great  buy  I    ... $149.50 


NAVY  MODEL  RAX  RECEIVER 

Unit   No.    1.    200   ICc.-lOOO    Kc.   Like   new.    ONI^Y $24.05 


AK/ARC'3    MAINTENANCE    MANUAL,   Late  edn. 


$0.95 


COMMAND  TRANSMIHERS 


2  J -3    Mc.    New,.    $e.05 
3-4  Mc.    Excel.    .     7.95 


4-5.3   Mc.    New    ....... 

5-3-7  Mc.    (Less  tubes) 


$7.95 
2,95 


TRANSISTOR  TAPE  RECORDERS 


So  low  in  price — ^so  high  in  vafuel  Xmporters*  close-out!  These  units 
record,  play  back,  and  erase.  Built-in  speaker,  single  speed,  Folume 
control  *   etc.    Comp.    with   mike,    batteries    and   case.    Beg,    .   $29.95. 

Like  new   &  exceL    cond.    ...._,... $9,95 

SAME  JVS  ABOVE,   but  less  case  and  mike.   As  isr    , $3.95 

TRANSMiniNG  TUBE  SPECIALS! 
All  new,  uimsetf  —  guaranteed! 


4'65A ......$  9.95 

4-400A    . 24.95 

807W/5933 ...      2.95 


Sll 
SUA 

832 


$ 


5.95 

12.50 

4.95 


COLLINS  ARMS  RADIO  TRANSMITTER 

2-1 S  Me.  100  W,  output.  This   is  tiie  famous  one!  Excellent 
tion.   A   terrific  buy  at  only    . . . 
GOOD    CONDITION 


1    ■   ■■  -p 


•  'T  T   -ft  w.f  :■*  .»'. 


h    r  m    *    m  4    * 


condi- 
$49.05 
$39.93 


HEADSET  &  MIKE  BARGAINS 


HS-23  HEADSET:   4,000    ohms.   New    .-^ 

HS-33   HEADSET:   fiOO  ohms.    Brand   new 

T-I7D    CARBON    MICROPHONE:   Brand    new 

RS-38    CARBON    MIKE:   With   C€U   eord    and    PL-68    Plug. 

new    and    bargain    buy    , .  ,,.*.......... 


$  4.95 
Brand 


COLUMBIA  SPECIALS 

R-3S8/UliR    COLLINS   51 J -3    RADIO    RECEIVER:   Excel.   Checked 
out*    Guar. ,  - $595, 00 

HAMMARLUND    SP-600   RADIO    RECEIVER:  Excel,    Checked  out 
Guar. ^ $449,50 

H.P.    MODEL  &24A    FREQUENCY  COUl^TER:  Excel.   Checked  out. 
Guar. , . .  —  * .  * . .  $895.00 

TEKTRONIX    SlI-AO    OSCI LLISCOPE :   Excel,    cond.    Checked  out. 
Guar,      .  , $195.00 

TEKTRONIX    51 1 -AD    OSCILLOSCOPE;  ExceL   cond.    Checked  out. 
Guar ^ ^ - .  ^ .  $395.00 

MEASUREMENTS  CORP,    MODEL  80  SIS.    GENERATOR;  BxQOh 
Checked   out.   Gyaranieed.    A   Coiumbia   SpeclsL   Only    ..,..,$345,00 

I-20SD    FM    SIG,    GENERATOR:  1,5-4.5  Mc.    and   19-45   Mc.    New 
cond.   Checked  out.  Guaranteed.   Beg,   $150.00.   Only   ...$89.50 

PP-e23/ARC-32    GROUND    AC    POWER    SUPPLY    FOR    ARC-27: 

110  Y,  GO  eye.  Less  case.   Esc  el.   cond.   Checked  out.   Guar. ,,  .$89.50 

PQLARAD    MODEL    TSA    SPECTRUM    ANALYZER:    Less    tuners. 
Eiccel.    cond.    Checked    out.    Guaranteed    ...,..........* $495.00 

VECTRON   MODEL  SA-20  SPECTRUM  ANALYZER:  With  S-Band 
Tuner.   Excel   cond.   Checked  out.    Guar.    Only .$395.00 

LR-I    GENERAL    RADIO    HETERODYNE    FREaUENCY    METER: 

160    Kc.    to    15    Mc.    .003%    on    fundamental.    EsceL    Checked    out. 
u'Uar,      L....ji..i..j^...uii,i.^.i>........'.-i.h...-.-..*..'^.  'f  ^ejQ.uif 

T5*3S2D/U    AUDIO     OSCILLATOR:    20-200,000    eye.    Excel. 

^JTU  ftit  ■  -T1--I  'iriP^BMB^  ■■■■■-■        +         ■        ^'PTBVB>^q  ■'■•i-V        +         l        +        a  ■■■■pflllHICI^  H- W  Wd    W 

TS-403/U     SIGNAL     GENERATOR:    This    is    military    Tersion    of 
H.P,   filOA.   1800-4000  Mc.   Excel,   Checked  out.   Guar $695.00 

PRS-8    LINE    DETECTOR;   This   la    the    hot   1953    model. 

iSfXCel.  .,..,.-,       r ,       .      .      .      .      H       .      .      r      ^     V      .      .      T      .      T      - 4      K     ,.      f      ,      +      .».,,,      ,    ^3"."^ 

SCR-625C    MINE    DETECTOR:   World   War   II  ModeL    New.    FOB 
Los  Angeles   or  New  York   City,   N.    T.    . , , . . $39.95 

RT-eZ/APX-6  TRANSCEIVER:  1220  Me.   Excel,    cond $24,95 

SCR-522   2>METER    TRANSCEIVER;   Excel,   cond.    Only    .    .$19,95 
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Bef 


ore 


you  become 


a  Sile 


Carole  Hoover  K9AMD 


According  to  the  old  saying,  there  are  just 
two  things  you  can  count  on:  death  and  taxes, 
Setthng  up  with  Uncle  Sam  may  be  a  must 
every  April  15,  but  a  fellow  usually  isn*t  forced 
to  ponder  his  date  with  the  Grim  Reaper— and 
many  don  t.  Ever! 

Admittedly,  it  may  sound  morbid  to  suggest 
thinking  seriously  about  joining  the  Silent  Key 
list,  but  it's  time  something  was  said.  Too  often, 
a  ham  magazine  carries  the  sad  story  of  an  ill- 
advised  widow  who  sold  her  OM's  deluxe  sta- 
tion for  a  song.  Every  year,  thousands  of  dol- 
lars are  lost  to  needy  wives  and  children  who 
simply  don't  know  what  their  relatives  have  in- 
vested in  amateur  radio  equipment.  And  they're 
really  not  to  blame. 

There's  probably  not  a  ham  on  the  air  who 
hasn't  pulled  a  sneaky  tiick  to  get  a  transmitter, 
receiver,  or  other  accessory  into  the  house  with- 
out an  uproar.  Have  you  ever  heard  of  a  guy 
telling  the  Httle  woman  that  his  new  rig  cost 
about  half  the  actual  price?  Or  of  a  purchase 
made  half  by  check  and  half  by  cash  to  keep 
the  XYL  from  raising  Cain  about  it?  Sure  you 
have.  And  in  many  ham  shacks,  equipment  cat- 
alogs are  carefully  concealed  to  keep  the  folks 
or  the  lady  of  the  house  from  throwing  cold 
water  on  a  dream  station  or  antenna  system. 

The  only  way  to  help  your  wife  or  parents 
avoid  a  real  skinning  should  you  pound  at  the 
pearly  gates  before  expected  is  to  put  some 
prices  and  values  in  black  and  white.  A  com- 
plete inventory  of  equipment  kept  up  to  date 
and  filed  among  personal  papers  is  a  simple 
solution.  One  Midwest  ham  prepares  labels 
giving  model  number,  purchase  cost,  and  sug- 
gested selling  price  and  sticks  it  to  each  piece 
of  equipment.  This  plan  proves  helpful  for 
swapping  purposes  at  any  time. 


Another  suggestion  is  to  gather  the  family 
and  have  a  down- to-brass- tacks  discussion  of 
how  to  get  the  most  out  of  equipment.  Many 
electronic  firms  mail  fliers  listing  surplus  gear 
and  current  selling  prices.  And  if  a  wife  knows 
the  right  firm  to  contact,  she  can  get  the  facts 
and  figures  to  use  as  a  guide.  An  only-ham-in- 
town  should  make  certain  his  wdfe  has  the 
name  and  address  of  a  trusted  friend,  also 
licensed,  who  could  assist  her  in  the  disposal  of 
equipment  at  fair  prices- 
Life  begins  at  40,  somebody  said,  and  you 
may  be  able  to  cut  the  mustard  at  100;  but 
just  in  ease  you  should  make  a  wrong  turn  dur- 
ing an  orbital  flight  or  decide  to  pull  a  Rip 
Van  Winkle^  why  not  assure  yom*  family  of  the 
returns  they  should  have  from  your  invest- 
ments, 
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General  Coverage 

with  th 

Collins  S  Line 
Receivers 


Ray  Moore   KIDBR 


The  Collins  75S-1  and  75S-3  hambancl  re- 
ceivers will  tune  a  large  segment  of  the  high- 
frequency  bands  outside  the  amateur  bands 
with  no  alterations  of  any  kind.  They  v^oll  tune 
15.033  mc  to  15*433  mc  which  includes  al- 
most all  the  19  meter  broadcast  band  and  11*- 
533  mc  to  12,133  mc,  with  a  100  ke  gap,  which 
is  most  of  tire  25  meter  broadcast  band,  as  well 
as  tlie  8.923  mc  to  9*323  mc  band.  No  exti^a 
crystals  are  required* 

This  is  possible  because  the  preselector  (rf 
and  mixer)  tuning  is  not  ganged  to  the  vfo  in 
the  ''S**  line  receivers.  It  works  hke  this,  taking 
band  3C  as  an  example.  This  band  covers  14*8 
to  15  mc  using  a  8.9775  mc  crystal  in  the  first 
oscillator.  The  first  if  has  a  bandpass  of  2.955 
mc  to  3,155  mCp  Using  the  second  harmonic  of 
tlie  crystal  we  get  17,955  -  2.955  —  15.000 
mc  and  17,955  -  3.155  —  14.800  mc.  Perform- 
ing the  same  arithmetic  using  the  fundamental 
of  the  crystal  except  that  we  must  use  the  sum 
of  the  frequencies  (explained  later)  we  get 
8.9775  +  2.955  =  11.  9325  mc  and  8*9775  + 
3,155  —  12,1323  mc,  A  look  at  the  preselector 
tuning  curves  in  the  instruction  manual  tells 
us  that  the  preselector  will  trme  11,933  mc  to 
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SUMMER  SPECIALS  FROM  SPACE 


i  ~i     > 


BC^221  Frecf.  Mtr  125kc  to  20mc/s  , , . .  . 
TS-174/U  Freq.  Mtr  20mc  to  250mc/s  .  , , 
TS-323/UR  Freq,  UU  20mc  to  450mc/s  .  . 
TS-175A/U   Freq.   Mtr  85mc  to   lOOOmc/s 

AN/URM-25D  Sig.   Gen.   lOkc  to  50mc    

TS-588A/U  Sig.  Geo,  5kc  to  50mc/s   ...... 

TS-41S/U  Sig.   Gert.  400mc  to  ikmc    _,  .. 
TS^419/LI    Sig*   Gen.   SOOmc  to  2100mc/s 
TS-155C/U   Sig.   Gen,   2700fnc   to  3400mc/s 
Ferris  Mod  18c  Microvolter  5  to   l?5mc/s 
Gen.   Radio  1208B  65mc  to  500mc/s   ..... 

FXR-W410A    Wavemeter  

Ballentme  300  VTVM  

Hewlett  Packard  400C  VTVM   ..     ...,,... 

Hewlett   Packard  430B  Power  Mtr    

Hewlett  Packard  526fi  Plug-in 

Hewlett  Packard  525A  Plug  in        .    , 

Hewlett   Packard    526C    Plug-in *., 

Hewlett    Packard    lOOA        

TS-382D/U  Aydm  Gen.  20cps  to  200kc    .  ,      . 

TS*26SD/U  Extal  Rectlfrer  Test  Set 

Simpson    260    VOM  

T$-375A/U    VTVM 

Simpson   303   VTVM .  , 

Tektronix   105  Sq.  Wave  Gen 

Tektronix  "CA"  Plug-in  Head 

Tektronix  **K"  Plug-in  Head  

Dumont   304AR   Scopes    ... 

Dumoftt    256D    Stopes 

Dumont    324   Scopes ,  , 

EE-8  Field  Phone—Like  New  Complete  12.00 

Nylon  Bqx  Kite  for  Field  Day  etc, 

M79/ART-26  HAM  TV  Transm.  w/AH  Tubes   - 

Sperti  Vacuum  Switch  for  Art-13  Etc    

General  Radio  200B  Variac  New 

100  ft,  Rg  UA/U  Coax  w/PL*259  Ea,  End  New 

3pti  Transttron  Stack  Rectifiers  SOv  PIV  per 

255A  Polar  Relays , , 

Sockets  for  Above  Relay 


M  %■        *  * 


$70.00 
$150.00 

?195.00 
$135.00 
$395.00 
$390,00 
$325.00 
$475.00 
$135,00 
.  $95.00 
$140.00 
$100.00 

.   $99,00 
$115.00 
,$120,00 
$110.00 
$130,00 
,  $125,00 
$100.00 
$205.00 
,   $17,50 
.   $25,00 
$65.00 
,   $55.00 
$190.00 
$140,00 
.    $75,00 
$195.00 
.    $99.00 
$245.00 
ea.  2/$20.D0 

$4,95 

$59.50 

....     $1*00 

, . . ,     $7.50 

$5,95 

arm  47amps 

. .  .  .     $19.95 

$4  50 

$2.50 


PL-259,    S0239,    M-359-UGO00A/U    New    Any    3 
T-18-ARC-5  Transmitter  2,1  to  3mc  New   , 


$L00 
$9.95 


RECEIVERS 

SP-600  JX— 540kc-54mc/s    . 

R-388   (51J3)  500-30.5mc/S    .... 
R-390  Digital  Job  500^32mc/S   ,  . 

iJRR'13  225  to  400mc/s       

AR-8506B   RCA   Marine   Rcvr    .... 
AR*8a  SOOkc  to  32mc/s 

CR-10  RCA  Fixed   Freq,    

Wilcox  F-3  Fixed  Freq* 


$450.00 
$575.00 
$990.00 
$420,00 
$240.00 
$170.00 
$75.00 
$65.00 


I    Boonton  212A   QU6e   Scope   Tester   L/N 


S750,00 


NEW  SURPLUS  TUBES  GUARANTEED 


2C39A       .      $7,50  250TH      . 

3CX100A5     $10.00  4X250F    . 

6161    $35.00  807    .  . ,  . 

4-85A    .  ,        $7.50  6360 

8005    .  $14.00  7580 

807W/5933    $2.00  6AN5 

5881    .,..      $1.50  723A/B   . 

4-125A    ..    $20.00  2E22     _ 

2K25       ..      $5.00  4X150D 
SK-640  Eimac  Sockets  for  4X1 


.  $1830 
.   $25.00 

.  $1.00 
.  $3,50 
.    $34,80 

$1,25 
.  $3.00 
.     $2.90 

$9.50 
50A,  4X250 


GL6442 
5894   . . 
416B  ., 
7212      . 

3-400Z 
3-lOOOZ 
4X1 50A 
4X250B 
4X150G 


$20,00 

$17.50 
$12.95 

$4.95 
$26.00 
$78.00 

$9.95 
S20.00 
$25.00 


B,  etc  $4,25  each 
2  for  S8.00 


We  buy  Sl  sell  large  quantities  of  Military  and  Commercral 
Test  Equipment.  AN/6RC,  PRC,  TRC  and  test  equipment  TS 
and  AN/UPM   or  URM.   What  have  you   for  sale   or  trade? 

— MONEY   BACK  GUARANTEE  ON 

ANYTHING  WE  SELI^ 
ALL  SHIPMENTS  FOB   BRONX.   N.   Y. 

SPACE   ELECTRONICS  CO* 


218   West  Tremont   Ave.,    Bronx 

TRemont  8-5222 


N,   Y. 


12.133  mc  at  about  4K  on  the  scale  %vit!i  the 
bands  witch  on  the  "C"  range. 

The  reason  we  had  to  take  the  sum  of  the 
frequencies  in  the  example  above  is  that  the 
different  frequencies  give  a  range  of  5,833 
mc  to  6.023  mc  which  is  outside  the  preselec- 
tor tuning  range  for  band  C,  When  using  the 
sum  frequencies  the  tuning  is  backwards  but 
the  1  kc  per  division  tuning  rate  is  maintained 
so  it  isn't  at  all  difficult  to  interpolate  any  dial 
reading.  On  band  D  it  is  possible  to  use  both 
the  sum  and  difference  frequencies  of  the  fun- 
damental. 

The  table  lists  tlie  frequencies  which  can  be 
tuned  using  this  method. 
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O 

t3 

c 

n 

esel 
ttin 

Main  TuninG 

1  Dial 

KJ 

0 

50 

100 

150 

200 

3D 

4'/2 

15.433 

15,383 

15.333 

15.283 

15.233 

2D 

41/2 

15.333 

15.283 

15.233 

15.183 

15.133 

ID 

4'/2 

15.233 

15.183 

15.133 

15.083 

15.033 

3D 

I 

9.123 

9.173 

9.223 

9.273 

9.323 

2D 

] 

9.023 

9.073 

9.123 

9.173 

9.223 

ID 

1 

8.923 

8.973 

9.023 

9.073 

9.123 

3C 

4V2 

1 2. 1 33 

12.083 

12.033 

1  1.983 

11.933 

2C 

41/2 

11.833 

1  1 .783 

]  1.733 

11.683 

11.633 

IC 

41/2 

11.733 

1  1.683 

11.633 

11.583 

11.533 

IE 

]3/4 

12.673 

12.723 

12.773 

12.823 

12.873 
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Mechanical 
Filter 

Crystal 
Oven 

Vs"  Punch 

RG9B/U 
51  Ohm 

Dual  75mmf 
9000V 


$12.00 
ea. 

$2.50 
ea. 

$1.25ea. 
$2.25 


$10.00 


A   FEW   LUCKY   BUYS 

(I   fell    in) 

SAVINGS   PASSED   ONf 

COLLINS  type  F-250-85 
250  KC,  SVi  KC  bond 
widfh    for   mobile    AM, 

BLILEY  #TC0*l,6.3v  J5A 
75  C,  fokes  HC6  U  crystal, 
Fits  into  octal  socket. 

GREENLEE, 

BRAND   NEW 
Silver     ploted     RGB   U     30' 
witK    2    UC-21B    U    BRAND 
NEW,  surplus. 
EFj,   Split  stator.    ^^"  gap. 
2    bcoriirg,    2    l^"    shafts, 
NEW. 
6 14^ A  $3.00    ^- 

COMMAND   TRANSMITTERS 
back    ro    1947    prices! 

2.1  to  3  MC  convert  to 
160    meter,     BRAND     NEW 

4    to    5'B    MC,    convert    to 

SO    or    $    meter,     Ex.     used 

$5^00. 

53    to    7    MC,    convert    to 

40  meter,  or  yse  with  CEN- 
TRAL   ELECTRONICS   SSB- 

VFO     Kit.     Very     excellent 

used. 
I'll  liavo  a  wagon  load  of  GOODIKS  at  Warren. 

Cedar  Haplds,  Iowa  Sep't  I  ;  Find  I  ay,  Olilo 
SeD*t  U:  I'eorla,  IfL  S^p't  15;  Cincy,  Ohto  Sep'^t  22. 
All  orders^  except  lit  iMueritCRcy  or  i'm  at  a  hamfest^  shipped 
-ame  dair  receiTCd,  For  free  "GOODIE**  slit^t.  send  self  id- 
JresseJ  stamped  envelope— I'LEASE,  PLEA8B3— include  stifflci- 
ent   for   potiiae'e   &    Insurance.    Any  excess   returned   with   order. 

B    C    Electronics 

Telephone   CAlumet  5-2235 
2333  S.  Mrchigon  Ave  Chfcogo  16,  Iffinois 

AMATEUR,  AIRCRAFT  AND  MARINE  RADfO  EQUIPMENT 

PARTS  AND  ACCESSORIES 


T-18/ARC-5 

T20/ ARC'S 

T21/ARC-5 

or 

BC-458 

Save  your  loot, 
Ohiei    Aug 


$6.50 

Brand  New 
$5.75 

$6.50 


25 
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mm 


WANTED  TQ  BUY 

TOP  PRICES  PAID 

RT-77,  RT-66,  67.-68/ GRC 
R-274D,  R488,  R-390,  etc.  receivers 
BC-6101  Transmitters 
AN/PRC-,  GRC,  and-TRC  Eqpt 

ARC-27,  34,  55,  65,  etc, 
ARN21  &  Ngher;  APN-22.  APN-70 
AN/VRM3,  -21,  -28,  etc. 
TS-,  &  AN/UPM,  -URM,  -USM 
as  well  as  commercial  test  equipment. 

Advise  condition  &  price  —  We  pay  freight 

Amber  Indiistrial  Corp^ 

75  Varich  Street,  N.  Y.  13,  H.  Y,  —  CAnal  6*7455 


Improving   the  W2JAV 
RTTY  Converter 

After  building  the  W2JAV  radiotelet\pe 
converter  I  could  not  see  tcx)  much  advantage 
in  using  the  T,  W.  Groger,  WYHJC,  brain  child 
in  the  circuits  of  tubes  V3  and  V4. 

Finally  the  two  47K-ohm  resistors  in  the 
plate  circuits  of  V3A  and  V3B  were  changed 
over  to  a  single  lOOK-ohm  linear  pot.  After 
once  adjusting  this  pot  along  with  R-l,  the 
50K  ohm  balance  control,  the  brain  child  of 
W7HJC  started  doing  its  proper  job.  Now  I 
can  copy  RTTY  signals  that  I  thought  were  im- 


K4GRY 


I2AX7 


FROM   6RID 


fnom  (^Rio 


lOO  K 
LINEAR 

POT 


TO 
CIRCUIT 
01         V-4A 


,05 


.05 


Hi 


or 


TO 

CIRCUIT 

V-4B 


2&0 


IMPROVING    THE    W2JAV    RAOIOTELETYPE 

CONVERTER 

SEE   PAGE    4^   Of   APRIL,  195B    tO" 


(W2NSD  from  page  6) 
raise  any   strenuous   objections   to   our  filling 
this  obvious  void. 

Perhaps  in  a  few  months  we  will  be  able  to 
get  our  Area  Coordinators  together  and  evolve 
a  more  formal  organization.  In  the  interim  I 
am  going  to  act  as  Interim  Secretary'  and  start 
the  ball  rolhng.  By  the  time  you  have  read 
this  a  letter  wiU  have  been   sent  to  all  In- 


stitute members  explaining  this  project  and 
asking  for  volunteers  who  are  willing  to  invest 
some  of  their  hamming  time  and  perhaps  even 
some  postage  and  phone  money  in  acting  as 
Area  Coordinators  or  Division  Directrs.  Tve 
asked  diem  to  send  in  a  short  resum^  of  their 
ham  and  personal  background.  Til  send  out  a 
copy  of  these  resumes  to  all  of  the  Institute 
members  in  each  area  so  they  can  vote  for 
the  men  they  think  vrill  do  the  best  job  for 
them  as  Coordinator  and  Division  Directors, 
It  seems  to  me  that  we  \^all  be  a  lot  better 
off  to  have  all  of  the  members  voting  for  their 
ofiBcers  rather  than  having  a  set  of  Directors 
electing  their  own  choice  for  officers,  which 
could  end  us  up  with  officers  seeing  to  it  that 
the  Directors  are  voted  in  which  will  perpetu- 
ate  them  in  office  *  •  .  a  round  robin  which 
we've  already  seen  and  don't  want  to  duplicate. 
Membership  in  the  Institute  is  $1  per  year. 
How  about  you,  will  you  help? 

Boo  Boo 

There  was  much  to-do  last  month  when  we 
managed  to  print  the  issue  before  a  major 
error  was  discovered  in  the  Linear  Systems  ad* 
The  prices  on  their  two  inverters  are  reniurk- 
able  enough  without  their  being  transposed. 
The  150  watt  model  (12  volts  dc  to  120  volts 
at  60  cycles)  is  small  and  light  enough  to 
mount  just  about  anywhere  in  the  car.  Fve 
always  mounted  an  inverter  in  my  cars  so 
that  when!  I  want  to  run  a  small  rig,  tape 
recorder,  public  address  system,  etc*,  all  I  have 
to  do  is  plug  it  in.  150  watts  wiU  handle  most 
gear  eas: 


Europe 

The  Institute  trip  to  Europe  is  in  fme  shape. 
We Ve  about  75  coming  along.  A  hst  of  the 
members  of  the  trip  is  available  for  the  price 
of  a  self  addressed  stamped  envelope,  complete 
with  a  short  biography  of  most  of  the  tourers. 

We  leave  Idlewild  October  6th  in  the 
evening,  fly  to  London  for  four  days  •  .  .  then 
Paris,  Geneva,  Rome,  Berlin  and  back  to  New 
York  on  the  28th.  The  round  trip  fare,  for 
anyone  interested  in  joining  us,  is  $550,  This 
includes  aU  transportation,  hotels  and  break- 
fasts. 

Hello   CQ 

The  July  issue  of  CQ  finally  dedraggled  it- 
self in  here  the  other  day.  Come  on  CQ,  you 
can  do  better  than  that!  Since  a  great  many  of 
73's  readers  no  longer  bother  with  CQ  I'll  give 
you  a  short  rundovm  on  this  issue. 

After  piecing  together  the  tom  shreds  of 
cover  I  found  that  they  were  busy  celebrating 
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MADT  HI   FREQ 
TRANSISTORS 

All  guaranteed,  factory  marked-  exfnt  for 
converterSp  CB  transmitters,  6  meters, 
etc.  Factory  closeout  bargain,        5/$1,00 


48  VOLT  DC 
REGULATED 

sou  48  volt  DC  4.5 
amp  regulated  plus  6.3 
at  3  amps  115  voft  60 
cycle  input.  Like  new. 

$17.50 


AN/PDR-27  GEIGER  COUNTER 

One  of  the  Navy's  fin- 
est. 4  ranges  ,5-5-50- 
500  MR/HR  Detects 
Beta  &  Gamma.  De- 
tachable probe  on  coil 
cord.  Complete  ready 
to  use  with  headphones 
(not  shown)  and  shoul- 
der strap.  With  Fresh 
batteries.    Just    in    time    for    Summer    prospecting. 

$35.00 


UTCHING  RELAY 

24  Volt  DC  coil,  latch  & 
unlatch.  4PDT  10  amp  con- 
tacts. $1  .SO 

POWER  TRANSFORMER 

115  volt  so  cycle 
2,540  volt  CT  400  nfia 
Stock  #T-50     $12.50 


PYRANOL  CAPACITORS 

8  MFD  1.500  VOLT     ^\J5 

SWINGING  CHOKE 

,40/.  10  amp 

4/12  Henry 

Stock  ;tCK'l     J4.00 

8S6  TRANSFORMER 

2.6  volt  10  AMP     $3.00 
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JOHN  MESHNA,  Jr. 

Surplus  Electronic  Material 

ALLERTON   ST.  LY  5-2275  LYNN,   MASS 

Catalog   #63    just   off  the   press.    10c    handling   woyld    be   opprecioted. 

moteriol    FOB    Lynn,    Mass, 


All 


the  RSGB's  50th  anniversary.  If  your  copy 
arrived  without  a  shredded  cover  you  didn't 
miss  anything,  I  sure  wish  ihey  would  spend 
the  fraction  of  a  cent  necessaiy  to  mail  it  in 
a  wrapper.  Inside  I  found  at  least  six  articles 
that  seemed  awfully  familiar  .  .  ,  aha!  •  •  .  I'm 
suie  that  at  least  five  of  'em  have  been  here 
first  and  been  rejected.  The  sixtli  was  a  reprint 
from  a  year  old  copy  of  tlie  now^  defunct  VHF 
Amateur,  though  not  labeled  as  such.  The 
editorial  opposed  the  ARRL  proposal  for 
Techs  to  have  the  entire  two  meter  band. 

This  did  it  to  me.  In  June  they  backed  up 
the  ARRL's  disasterous  proposal  to  segregate 
our  phone  bands  and  this  month  they  come  out 
in  opposition  to  Techs  on  all  of  tvvo  meters^  a 
not  unreasonable  proposal.  There  is  nothing 
like  being  out  of  step  all  the  time. 

The  present  system  of  liaving  two  separate 
two  meter  bands  is  a  hardship  on  all  operators. 
It  uimecessarily  discriminates  against  tlie 
Technician  during  contests  w^hen  a  good  deal  of 
the  activity  is  going  on  down  at  the  forbidden 
low  end.  The  level  of  QRM  is  low  enough  so 
there  is  no  adv^antage  to  the  enforced  spreading 
out  of  stations,  it  just  makes  it  that  much  more 
difficult  to  tune  the  band.  Let's  open  144-148 
to  the  Techs. 

,  .  ,  Wavne 
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PICTURE  WINDOW  MULTI- 
MITER  IN  CARRY! NO  CASS 


HM  300  MtaOAMP  MOVEMENT. 


Measures: 

DB  -  Volts  -  Mils 
(AC  -  DC)  ohms 
$12.9?   complete 


$6.95 


Also  hove  pocket  size 
muiti- meter 

Send    self  oddressed    envelope 
for   PANEL   METER   listings. 

ARROW  SALES       I'h'co.'o,  T"'""  *"• 


ALL  BAND  TRAP  ANTENNA  ! 


"4W    ! 


Redyees  interfir«nt«  tiid 
Noise    on     All     Makes    3li«rt 

Wav«  Reeeivurs.  Makes  World 
Wide  Reception  Stronffer* 
Clearer  on   All    Band&l 


F»r  ALL  Amateur  Trant- 
„ltter».  Guaranteed  for 
500  Watte  P*war  for  P1- 
tiat  M-  Link  Direct  Feed. 
LigM,  NeaU  Weatherproof 


Complete  as  sho^n  total  length  101  fL  wltb  ST  fL  of  72  ohm 
balanced  reedline.  Hi -Impact  molded  resonant  traps.  (WL  3  ok, 
1*  t.  5'  lone).  You  Just  tune  to  deilTcd  band  for  beamlike  re- 
lultj.  Excellent  for  ALL  world-wide  short -waTe  receivers  and 
amateur  transmitters.  For  NOVICE  AND  ALL  CLASS  AMA* 
TF:rHS^J  NO  EXTEA  TrNEIlS  OR  GADGETS  ^EEDED! 
Bflminates  5  separate  antennas  with  exceHent  performance 
guaranteed.  Use  as  Inverteif  V  for  aii  band  power  aain.  NO 
HAYWIRE  HOUSE   APPEARANCE  I  EASY   INSTALLATTONt 

SO-40-20-15-10    meter    bands.    Complete $14.95 

4(1-20-15-10  meter  bandf,   54'fL   ant,    (best  for  swVi)    ...    IS,95 

SEND  ONLY  IS.OO  (cash,  ck.,  mo)  and  pay  postman  bataisee 
COD  plus  postage  on  arrival  or  send  full  price  for  postpaid 
deltverf.  Complete  Installatton  &  teclinif-al  iostructioJis  fur* 
nlshed.  Free  Inrormatlon. 


WESTERN 


Af  a  liable  onlf  from: 
RAOiO     —     Dept.     A7-9     —     Kearney, 


Nebraska 


73 


P 


R 


( 


O 


D 


T 


S 


$18.50 


In  the  interests  of  making  home  construction 
simpler  for  those  readers  with  anemic  junk 
boxes  73  has  gathered  together  the  parts  re* 
quired  for  building  our  less  compHcated  proj- 
ects. These  kits  are  as  complete  as  we  can  make 
them,  containing  good  quality  parts.  Except 
where  the  chassis  or  case  is  integral  to  a  unit 
we  do  not  supply  it*  We  will  mention  when  we 
do  supply  a  case  or  chassis.  We  do  supply 
tubes,  sockets,  condensers,  resistors^  transform- 
ers, connectors,  etc.  The  kits  are  kept  in  stock 
to  the  best  of  our  ability^  though  sometimes 
the  distributors  who  supply  us  delay  ns  a  bit. 

TWO  METER  PREAMPLIFIER.  Uses  two  6CW4 

nuvistors  in  a  grounded  grid  input  circuit 
(March  '63  pS)  and  one  6CW4  nuvistor 
grounded  grid  output.  Complete  with  power 
supply,  Usss  50  volts  on  the  plates  for  ex- 
traordinary noise  figure.  Full  scale  drilling 
template    supplied. 

W9DUT-1 

QRP  TRANSMITTER.  Have  fun  with  this  little 
one  half  watt  CW  rig  on  AO  meters.  Uses  any 
40M  surplus  crystal.  Kit  supplies  1S4  tube 
and  socket^  condensers,  resistors,  coi!,  rf 
choke,  teriTiinal  trip,  etc.  Runs  from  flash- 
light battery  for  filament  and  portable  radio 
6716   volt  B-bottery,  See  March  '63  p22 

WIMEL 

15-20  meter"  NUvisTOR  '  PREAMPLtFIER. 
Need  more  hop  on  these  bands?  This  simple 
to  build  preamp  will  bring  up  those  signols. 
This  is  particularly  good  for  inexpensive  and 
surplus   receivers.    See    April    '63    page   40 

W6SFM-1      .... 

transistor"  power  "supply/  Voltage  Vegu- 
later  adjustoble  power  supply  for  running 
transistor  equipment.  Takes  the  strain  off 
those  transistor  batteries.  Greol  for  the  test 
bench.  See  April  '63  poge  8.  Uses  five 
ransistors,  one  zener,  cute  little  (expensive) 
meter,  etc.  Will  deliver  up  to  100  mo  con- 
tinuously,   voltage    from    035    to    15,0. 

WUSI        

transistor  transceiver.  One  of  the  most 
popular  kits  we've  ever  assembled  is  this  six 
meter  miniscule  transistorized  transceiver. 
Reoily  works.  Hundreds  built,  See  page  8  in 
the  May  '63  issue.  Five  transistors. 
K3NHI 

CW  MONITOR,  Connects  right  ocross  your 
key  ond  gives  you  a  tone  for  monitoring  your 
bug.    Page   44,    June   '63. 

WA2WFW  , 

TWOER  MODIFICATION,  fncreose  your  selec- 
tivity considerably  by  installing  a  new  triode 
75S7  nuvistor  stage.  This  is  our  best  selling 
kit  to  dote.  Everything  you  need  for  the 
modification  Is  included.  See  June  '63  page  56 
K6jCN 


$6,00 


$^.00 


$25,00 


$25.00 


$-1.25 


$6,50 
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SIX  METER  CONVERTER,  DELUXE.  6EW6  low 
noise  front  end,  6US  oscillator  and  mixer. 
Output  is  10.7  mc  (easy  to  change  to  suit 
your  needsK  This  is  a  tunable  converter 
with  fixed  frequency  output,  not  the  usuof 
converter  that  requires  you  to  tune  the  re- 
ceiver. This  helps  considerably  on  eliminating 
interference  from  nearby  high  power  stations. 
See   poge   S,    |uly   '63. 

W6DUT-2  ,.,...... .  .520.00 

TUNING  EYE  KIT-  This  kit  enobles  you  to 
install  Q  dual  tuning  eye  in  ony  transmitter 
to  indicate  the  tuning  of  two  or  more  stoges* 
It  works  far  better  than  a  meter  or  even 
meter  switching.  See  page  22,   [ufy  '63. 

K6CKU      , .,,..-..., .$7.50 

NOISE    GENERATOR.    Jnvoluoble    test    instru- 
ment  for  tuning  up  rf  stages,  converters,  etc., 
voltage   regulated   by   a   ener  diode.    Kit    in- 
cludes   even    the    battery   ond    mini -box, 
K90NT $5,00 


Index  to  Surplus — W4WKM.  This  is  a  com- 
plete list  of  every  article  ever  published  on  the 
conversion  of  surplus  equipment.  Gives  a  brief 
rundown  on  the  article  and  source.  $1.50 


73  News-  Pubhshed  mouilily,  editor  VE3DQX. 
Keeps  you  up-to-date  on  current  ham  events. 
In  vahiable  to  club  officials  for  discussions  at 
club  meetings.  Good  source  material  for  club 
bulletins.  1 .00/year, 

Ham-RTTY.  This  is  the  most  complet  book 
on  the  subject.  Written  for  the  beginning  TT*er 
as  well  as  the  expert.  More  complete  and 
authoriative  than  books  at  twice  the  price.  Pic- 
tures and  descriptions  of  all  popular  machines, 
where  to  get  them,  ho\\'  much,  etc,  $2,00 

Bound  Volume  1,  Gorj^eously  bound  library 
volume  ( bright  red )  of  the  first  fifteen  issues 
of  7i.  1  Ins  is  the  only  way  to  get  a  complete 
set  of  the  early  issues  of  73.  We'll  pay  $1  each 
for  copies  of  the  January  1961  issue  in  good 
condition  so  we  can  make  a  few  more  bound 
volumes.  Covers  October  1060  through  De- 
cember  196L  $15.00 

Bound  Volume  2.  Complete  matching  volimie 
covering  1962  issues  of  73,  $15.00 

Binders.  Bright  red  leather  binding.  Specify 
which  vear  vou  want  stamped  on  tliem:  60-1, 
62,  63.  Darbs.  $3.00  each. 

Back  Issues.  Since  each  issue  of  73  features 
articlf  ^  ijf  a  fairly  timeless  nature  each  back 
issue  is  just  as  much  fun  reading  as  the  current 
issues.  All  back  issues  except  January  1961 
(we'll  pay  a  dollar  for  these  if  you  can  find 
any)  are  on  handj  some  in  mighty  small  quan- 
tities. 1960  issues  $1.00  each. 

February  1961-date  50^  each. 

Care  and  Feeding:  of  Ham  Clubs — K9AMD, 

Carole  did  a  thorough  research  joli  on  ov^er  a 
hundred  luun  clubs  to  find  out  what  aspects 
went  to  make  them  successful  and  what 
seeuK^d  to  lead  to  their  tlc^mist*.  This  book 
tells  all  and  mil  be  invaluable  to  all  club 
officers  or  anyone  interested  in  forming  a 
successful  ham  club.  Flundreds  of  grateful 
lilt  (IS  have  been  received  from  clubs  who  have 
applied  the  ideas  in  this  buuk,  $1.00 

Simplf fied  Math  for  the  Hamshack — K8LFI, 

This  is  the  simplest  and  easiest  to  fa  them  ex- 
planation of  Ohm  s  Law^  squares,  roots^  powers, 
frequency/meters,  logs,  sMde  rules,  etc.  If  our 
schools  ever  got  \vmd  of  this  amazing  method 
of  understanding  basic  math  our  kids  would 
have  a  lot  less  trouble.  500 


Ham -TV — W0KYQ.  Covers  the  basics  of 
ham-TV,  complete  with  how  to  get  on  the  air 
for  under  $50,  Not  the  usual  theor>^  manual, 
but  a  how- to-do-it  book,  $3.00 

Surplus  TV  Schematics.  You  can  save  a 
lot  of  building  time  in  T\^  if  vou  take  advantage 
of  tlie  real  bargains  available  in  surplus.  This 

book  gives  the  circuit  diagrams  and  info  on 
the  popularly  available  surplus  TV  gear.     $1.00 

AN/ ARC -2  Conversion.  This  transceiver  sells 
in  the  surplus  market  for  from  $40  to  $50  and 
is  easily  converted  into  a  fine  little  ham 
transceiven  Covers  29  mc  ( 160-80-75-40 
meters)*  This  booklet  gives  you  the  complete 
schematic  and  detailed  conversion  instructions. 

$T00 

AN/VRC-2  Conversion.  Completely  different 
from  the  ARC-2.  This  book  gives  you  complete 
instruc  tions  on  converting  the  inexpensive  VRC 
suri>lus  gear  into  a  six  meter  wide  band  FM 
transceiver.  There  are  probably  over  a  thousand 
stations  now  operating  on  52.525  mc  around 
the  country.  Join  the  crowd*  Fun,  $1.00 

Coils — K8BYN.  Basic  book  which  covers  the 
theory  and  practical  aspects  of  the  many  dif- 
ferent types  of  coils  found  in  ham  work.  \Y?'' 
ilhistratea* 


CW — W6SFM,  Anyone  can  leara  the  code. 
This  book,  by  an  expert,  lays  in  a  good  founda- 
lion  for  later  high  speed  CW  ability.  50<ii 

3D  Map  of  World,  Maybe  youVe  been  eating 
your  heart  out  for  one  of  these  beautiful  rehef 
maps  after  seeing  one  at  a  friend's  shack.  Comes 
complete  v\ith  one  year  subscription  or  extension 
to  73.  $9  95 

3D  Map  of  U*  S.  Complete  with  one  year 
sub  to  73.  $9.95 

Mickey  Miker — W0OPA,  Complete  instruc- 
ti(ms  for  building  a  simple  precision  capacity 
tester.  Illustrated.  50<j 

Frequency  Measuring — W0HKF.  Ever  want 
to  set  yourself  up  to  measure  frequency  right 
down  to  the  gnat's  eyebrow?  An  expert  lets 
you  in  on  all  of  the  secrets.  Join  Bob  liigh  up  on 
the  list  of  Frequency  Measuring  Test  win- 
ners, $1.00 

Impedance  Bridge*  Full  scale  construction 
prints  for  the  bridge  described  in  the  August 
1961  issue  of  73,  Comes  complete  with  a  re- 
nrint  of  the  article.  Watch  out  General  Radio! 

$1,00 

SSB  Transceiver  Schematic — \\6BUV.  Giant 
size  schematic  of  the  transceiver  that  appeared 
in  the  No\  ember  1961  issue  of  73.  Complete 
with  extra  November  issue,  Sl.OO 
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Read  Books  and  Prevent  Incentive  Licensing 


Radio 
Bookshop 


5— ANTENNAS— Kraus  (W8)KL  The 
most  complete  book  <xx  ontennos  m 
print,  but  lorgely  design  ond  theory, 
complete  with  moth.  $\2M 

11— ISTH  f  01  HON  RADIO  HAND- 
BOOK—by  Bill  Orr  W6SAK  This  fan- 
tastic book  is  looked  with  the  most 
understandable  theory  course  now 
ovoffabfe  in  our  hobby  plus  dozens  of 
Qreot  construe  tipn  projects.  This  Is 
tro  best  ham  hondboofc  in  print  by 
o  wide  margin.  Eosily  worth  twice  the 
pnce.  59-50 

13— REFERENCE  DATA  FOR  RADIO 
ENGINEERS,  Tables^  formulas,  graphs. 
You  will  find  this  reference  book  on 
the  desk  of  olmost  every  electronic 
engineer  in  the  country.  Published  by 
International  Telephone  ond  Tele- 
graph. 56.00 

16— HAM  REGISTER— Lewis  (W3VKDK 
fhumbnoiJ  sketches  of  10,000  of  the 
octive  ond  well  known  horns  on  the  air 
todpy.  This  is  the  Who's  Who  of  ham 
radio.  Foscinotirtg  reading.  Only  edi- 
tion. Now  only  52.50 

18— SO  YOU  WANT  TO  BE  A  HAM— 

Hertzberg  (W2D)|K  Second  edition. 
Good  introduction  to  the  hobby.  Has 
photos  and  brief  descriptions  of  almost 
every  commercially  ovoiloble  transmit- 
ter ond  receiver,  plus  occessories.  Lav- 
ishly illustrated  and  readable.,       52.95 

21— VHF  HANDBOOK— Johnson  (W6- 
QKf).  Types  of  VHF  propogation,  VHF 
circuitry  component  limitations,  an- 
tenna design  and  construction  test 
equipment.  Very  thorough  booK  and 
one  that  should  be  in  every  VHF  shack. 

5295 

a— BEAM  ANTENNA  HANDBOOK— 
Orr  (W6SAU,  Basics,  theor/  and  con^ 
struction  of  beams,  transmission  lines, 
match ing  devices,  and  test  equfipment. 
Almost  all  ham  stations  need  o  beam 
of  some  sort  ,  .  .  here  is  the  only 
source  of  basic  info  to  help  you  decide 
what  beam  to  build  or  buy,  to  install 
it,  how  to  tune  it  52.70 

23— NOVICE  &  TECHNICIAN  HAND- 
BOOK—Stoner  (W6TNSL  Sugar  cooted 
theory:  receivers,  transmitters,  power 
supplies,  antennos;  simple  construction 
of  G  complete  station,  converting  sur- 
plus equipment.  How  to  get  a  ham 
license  and  build  a  stcticm/  52.85 

24— BETTER  SHORT  WAVE  RECEP- 
TION-^Orr  (WeSAU.  How  to  buy  a 
receiver,  how  to  tune  it,  align  it, 
building  accessories;  better  antennas; 
QSL's,  maps,  auroro  zones,  CW  re- 
ception, SSS  reception,  etc.  Hondbook 
for  short  wave  listeners  and  rodio  ama- 
teurs, 52.85 

26— S9  SIGNALS^Orr  (W6SAIK  A 
manual  of  practical  detailed  dato  cov- 
ering design  and  construction  of 
highly  efficient,  inexpensive  antennas 
for  the  omateur  bands  that  you  can 
build  yourself.  51.00 

27— QUAD  ANTENNAS— Off  (W6SAIL 
Theory,  design,  construction^  and  oper- 
ation of  cubical  quads.  Bui  Id-it  your- 
self info    Feed  systems,  tuning        $2.85 


28— TELEVISION    INTERFERENCE— 

Rond  (WIDBML  This  is  the  authorita- 
tive book  on  the  subject  of  getting 
TV!  out  of  your  rigs  ond  the  neighbors 
sets.  51.75 

32— RCA       RADIOTROM       OiSlCNERS 

HANDBODK^ISOO  pages  of  desipn 
notes  on  every  possible  type  of  cir- 
cuit. Fobulous.  Every  design  engineer 
fieeds   this  one.  57-50 

36^CALL   LETTER   LICENSE    PLATE— 

Regulation  size  license  plate.  Please 
give  your  call  and  the  color  of  letters 
and  background.  53.00 

37-101  WAYS  TO  USE  YOUR  HAM 
TEST  EQUIPMENT— M  tddlef  on.  Grid* 
dip  meters,  antenna  impedance  meters, 
oscilloscopes,  bridges,  simple  noise  gen- 
erators, and  reflected  power  meters  are 
covered.  Tells  how  to  chose  trouble 
out  of  horn  gear.   163  pages.         52.50 

52- HOW  TO  READ  SCHEMATIC  DIA- 
GRAMS— Morks.  Components  O  Dia- 
grams; electricol,  electronic,  ac,  dc 
audio,  ff,  TV.  Starts  with  individual 
circuits  and  carriers  through  complete 
equipments.    .  53,50 

53- BASIC  ELECTRONIC  TIST  PRO- 
CEDURES—Turner,  This  book  covers 
just  abouf  every  possible  type  of  elec- 
tronic test  equipment  and  exploins  ir\ 
detoil  how  to  use  it  for  every  purpose. 
Testing:  audio  equipment,  receivers, 
transmitters,  transistors,  photocels,  dis- 
tortion, tubes,  power  ,  ,  .  etc.      59-75 

55— TRANSISTOR  CIRCUIT  HAND- 
BOOK— Simple,  easy  to  understond  ex- 
planation of  transistor  circuits.  Dozens 
of  interesting  applications.  $4.95 

63— C£    TRANSISTOR     MANUAL— 6th 

edition.  This  is  one  of  the  best  buys 
around:  22  chapters  440  pages,  dia- 
groms  by  the  gross,  do  to,  facts,  chorts, 
etc.  If  you  don't  hove  this  or>e  you 
just  aren't  up  to  date.  only  $2,00 

6S^DESICN  MANUAL  FOR  TRANSIS- 
TOR CIRCUITS  BY  CARROLL.  Tested 
tronsistor  circuits  for  design  engineers. 
Interesting  reoding  too.  59.50 

SPECIAL    SPECIAL   SPECIAL 

Rfldio  Hondbook,  15th  Edition,  written 
by  Bill  Orr  W6SAf,  over  800  pag^ 
Covers  every  phase  of  omateur  rodio 
from  the  very  basics  right  up  through 
the  construction  of  just  about  every- 
thing you  could  want  in  ham  geor. 
Origmolly  published  at  53.50.  S<i>er- 
ceded  by  the  new  I6th  edition  which 
is  the  same  except  for  new  construc- 
tion proiects  and  selling  for  %9  5Q  I  see 
numtjer  UK  Special,  until  the  last 
few  copies  ore  gone,  only  55.95! 

67— TRANSISTOR   CIRCUIT   ANALYSIS 

AND  DESIGN  by  Fitchen.  V/rltten  pri- 
marily as  a  college  text  to  teoch  cir- 
cuit design.  5^3.00 

68— HANDBOOK  OF  TRANSISTOR  CIR- 
CUIT   DESIGN    BY    PULLEN— This  is  o 

handbook  which  teaches  o  systematic 
system  for  transistor  circuit  design. 
Highly  recommended   by  radio   schools 

513.00 


74— HANDBOOK  OF  ELECTRONIC  TA- 
BLES &  FORMULAS— Formulas  &  lows, 
constonts,  standards,  symbols  and 
codes.  Math,  tables,  misc.  data.    5^.95 

76— MODERN  OSCILLOSCOPES  & 
THEIR  USES— Rutter.  Second  edition. 
Shows  what  a  'scope  Is,  whot  it  does 
and  how  to  use  it  for  rodio,  TV,  trans- 
mitters, etc  346  poges.  510.20 

80— SURPLUS  RADIO  CONVERSION 
MANUAL  VOLUME  NO.  !  (second  edi- 
lion).  This  bode  gives  circuit  dia- 
grams, photos  of  most  equipment,  and 
rather  pood  and  complete  conversion 
instructions  for  the  folJowina:  BC-221, 
BC-342,  BC-312,  BC-348^  BC-412, 
BC-645,  BC-946&,  SCft-2t4N  453A 
series  receivers  conversion  to  10  meter 
receivers,  SCR-274N  457 A  sefies  trons- 
mitters  (conversion  to  VFO)SCR-522 
(BC-624  and  BC-625  conversion  to  2 
metersK  TBY  to  10  and  6  n^eters,  PE- 
103A,  BC-1068A/1161A  receiver  to  2 
meters.  Surplus  tube  Index,  cross  in- 
dex of  A/N  tubes  vs,  commercial 
types,  TV  &  FM  channels.  53.00 

81— SURPLUS  RADIO  CONVERSION 
MANUAL  VOLUME  NO,  II.  Original 
and  conversion  circuit  diogroms,  plus 
photos  of  most  equipments  and  full 
conversion  discussion  of  the  following: 
BC-45^/ARC-5  receivers  to  10  meters, 
AN /APS- 13  xmtr/rcvr  to  420  mc  BC- 
457 /ARC- 5  xmtrs  to  10  meters  Selen- 
ium rectifier  power  units,  ARC~5  power 
and   to  include   10  meters.   Coil   doto- 

simplified  VHF,  C0-9/TBW,  BC-357, 
TA-12B,  AN/ART*! 3  to  oc  winding 
charts,  AVT-112A,  AM-26/A1C,  LM 
frequency  meter^  rotators,  power  chort. 
ARB   diogram.  53.00 

SZ^SURPLUS  RADIO  CONVERSION 
MANUAL  VOLUME  NO*  lit— Original 
and  conversion  diograms,  plus  some 
photo  of  these:  701  A,  AN/APN-L 
AN/CRC-7,  AN/URC-4^  CBy-29i25, 
50083,  50141,  52203,  52i32_,  52302-09, 
FT-AliA,  BC-442,  453-455^,  456-459, 
BC-696,  950,  1066,  1253,  241 A  for 
xtol  filter  MbF  ICOL-4B065),  MD^ 
7/ARC-5,  R-9/APN-4,  R23-R~28/ 
ARC-5,  feAT,  RAV,  Ry-52  (53),  Rt* 
19/ARfc-4,  5CR-274N,  SCR-522,  T-15/ 
ARC-5  to  T*23/ARC-5^  LM,  ART- 13, 
BC-312,  342,  348,  191,  375-  Schematics 
of  APT^5,  ASB-5.  BC-659,  1 335  A 
ARP-2,  APAIO,  APT- 2,  53  00 

g3_THE  SURPLUS  HANDBOOK,  VOL- 
UME I — Receivers  and  Tronsmitters. 
This  book  consists  entirely  of  circuit 
diagrams  of  surplus  equipment  and 
photos  of  the  gear.  One  of  the  first 
things  you  really  hove  to  have  to 
even  stort  considering  o  conversion  of 
surplus  equipment  is  a  good  circuit 
diagram.  Tihs  book  hos  the  following- 
APN-1,  A  PS- 1 3,  ARB,  ARC'4,  ARC-5, 
ARN~5  VHF,  ARN-5,  ARR-2.  ASB-7, 
BC-222,  -312,  -314,  -342,  -344,  ^348, 
-603,  -611,  -624  (SCR-522),  BC-652, 
-654,  -659,  -669,  -683,  -728,  -745^ 
-764,  -799,  ^794,  BC-923,  1000,  -1004, 
^1066,  ^1206,  ^1306,  -1335,  BC-AR- 
231,  CRC-7,  DAK-3,  CF11,  Mark  11, 
MN'26^  RAK-5,  RAL-5,  RAX,  Super 
Pro,  TBY,  TCS,  Resistor  Code,  Capoci- 
tor  Color   Cocfe,    JAN/VT   tube    index. 

53.00 
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»8— EUROPE  ON  $5.00  A  DAY— 
Europe  can  be  just  os  expensive  as 
the  U.  S,  unless  you  know  where  to 
stoy  and  where  to  eot.  This  book  is 
ttie  standQrd  referefice  work  for  Euro- 
peon  trovefers  on  o  budget.  This  »s  the 
iQtett  edition,  SK95 

fl— DIETZGEN      10"     SLiDI     RULE— 

This  is  the  slide  rule  thot  is  recom- 
mended in  the  book.  "Simplified  Moth 
For  The  Horn  Shock/'  With  o  little 
proctice  you'll  have  Ohm's  Law 
whipped,  ond  any  other  co  leu  lot  ions 
too.  Has  C-D-Cl-L-T-A-8-S-K  scoles. 
Beautifully  made  rule,  complete  witti 
plc^tjc  cose,  looks  like  five  times  the 
price  and  works  thot  woy  too.        52.85 

92— QSL   DISPLAY    PLASTIC   POCKETS 

— Each  set  of  clear  plastic  pockets 
holds  twenty  QSL's  for  woll  disploy. 
Keeps  cards  flot,  clean  and  perfect. 
Keeps  walls  clean  too.  Or  have  you 
tried  to  hong  QSL's  yet.  This  beoti 
thumb  tocks  ond  Scotch  Tape  all 
hollow.  Comes  in  envelope  of  three  to 
hold  60  QSL's,  give  it  a  try  and  yoij'll 
never  use  anything  efse.     T9ire«:  fl.OO 

93— RADAR-TICTOR^Thii  gadget, 
though  designed  to  pick  up  qoltce  ro- 
dor  (which  rt  does  very  erficiently  we 
are  told  by  several  amoteursf,  also 
picks  up  two  of  our  omateur  UHF 
bonds.  Uperotes  entirely  from  the  I2v 
car  battery.    Regular    price    is   $^4. 95, 

Bookshop    Special    $28.95 

94-^KIT  OF  SOLDERINC  TOOLS—Used 

to  was  a  soldering  iron  was  all  thot 
was  necessarVi  now  you  hove  to  hove 
q  kit  of  fool  tools.  Little  doohmkies 
like  scropers,  reamers,  forkSj  ond 
brushes.  Forsooth f  Mode  of  varnished 
maple  and  spring  steel  (vastly  superior 
to  winter   steel),  $4.87 

95— NE- PAD— Pi  lot -type  writing  desk 
that  elastics  to  your  pants  leg  for 
mobile  log*keeping.  Complete  with 
two  pads  of  50  special  73  mobfle  log 
sheets.  You  know  the  fogs  gotta  be 
good.  Extro  log  pods  ore  onfy  25c  o 
pod.  Ne-Pad  with  two  log  pads     $3,95 

96— LATEST  CALLBOOK— There  are  so 

many  changes  in  the  Callbook  that 
you  should  plan  on  buying  o  new  one 
at  (east  once  a  yeor. 

USA   Callbook    $5-00 

Foreign  Callbook    ,,.   $3,00 

97— RADIO  AMATEUR  DX  GUIDE— 
Crammed  with  mops,  time  conversion 
tobies,  great  circle  chorts,  etc.  Each 
page  may  be  removed  for  mounting  on 
woTL  $2,00 

98— WORLD  PREFIX  MAP— Printed  in 
four  colors  on  heavy  sto:k  for  woll 
mounting.  29"  x  42".  I  Jas  country 
prefixes,  time  zones,  radia  zones,  ona 
afphobetical  listing  of  prefixes^      SI  .00 

99— RADIO  AMATEURS  WORLD  AT- 
LAS— 16  pages  in  four  colors.  Shows 
all  SIX  continents.  West  Indies,  country 
prefix  list,  etc.  If  you  work  any  DX 
this  atlas  will  be  very  helpful.        $1.00 

100— ELECTRONIC  CONSTRUCTION 
HANDBOOK  by  WSMQU.  Covers  all 
sorts  of  info  on  how  to  build.       $2-95 

102— CALL- D-CAL,  Your  call  letters 
and  state  on  a  large  decal  tSV^"  long) 
in  five  colors.  DX  calls  on  world 
globe.  $1,95 

103— "SCOTCH LITE  CALL/*  White  let- 
ters on  black  background.  Pressure 
sensitive  to  stick  anywhere.  8W*  long. 
Don't  forget  to  give  your  call  letters 
when  ordering.  $2.00 


105— THE  PHILLIPS  CODE,  A  tested 
method  of  code  shorthand  used  since 
1-879  by  land  line  ops.  See  page  88^ 
March  63  issue  of  7B.  $2,75 

ACR-1— ABC'S  OF  CITIZENS  BAND 
RADIO — by  Buckwolter.  How  to  choose, 
set  up,  license  and  operate  CB  equip- 
ment. Discusses  different  types  of  rips, 
receivers,  ontennas,  how  to  tune,  rn- 
1,  operote  and  troyble$hoot.     SI  .95 


ALP-1  ^GENERAL  CLASS  LICENSE 
HANDBOOK— by  Pv^e  W70E.  A  com- 
plete gufde  Including  typical  ques- 
tions and  onswerSj^  to  help  you  pre- 
pare for  the  FCC  Technician,  Con- 
ditional or  Generol  omateur  radio 
exam.  A  good  writer  is  quite  a  help 
in  this  sort  of  thing,  $2.50 

AMA-1— AMATEUR  RADIO  ANTENNA 
HANDBOOK— by  Hooton  W6TYH.  Basic 
theory,  construction  and  tunir^g  of  all 
the  well  known  ond  effective  ham 
antennas.  Good  stuff  on  feed  lines 
ond  towers  too.  $2.50 

A  M  P-1— TROUBLESHOOTl NG  A  M  A- 
TEUR  RADIO  EQUIPMENT— by  Pyle 
W70E.  A  guide  for  oil  hams  who  want 
to    keep    their    gear    on    the    air    by 

themselves.  Includes  complete  sche- 
matics of  many  populor  hom  trans- 
mitters and   receivers.  $2.50 

AMR-I— ABC'S  OF  MOBILE  RADIO  by 
Martin.  Covers  subject  of  two- woy  FM 
mobile  operation.  Equipment,  control, 
range,  power  supply,  receivers,  trans- 
mitters installation,  and  uses,  Qurte 
comprehensive.  $1  *95 

ASM— AMATEUR  RADIO  STATION 
MANUAL.  Contains  station  log,  cross 
mdex  for  calls/names,  record  sheets 
for  WAS,  WAC,  v7aZ,  schedules, 
equipment  records,  net  data,  DX 
records,  world  prefixes,  etc.  $3-95 

BEO— OSCILLATOR       CIRCUITS— by 

Adams.  This  book  is  designed  tor  the 
fellow  who  really  wants  to  know  how 
electronic  circuits  work.  It  is  written 
with  incredible  simplicity  and  uses 
four  color  diagroms  to  effectively  ex- 
plain just  what  hoppens  in  circuits* 
Covers  all  nine  basic  osciliotor  cir- 
cuits, $2.95 

8ER— RADIO  CIRCUITS.  Uses  four 
color  circuits  to  exploin  just  what  is 
hoppening  in  the  various  circuits  in  o 
receiver.  One  of  the  best  systems  yet 
to  explain  the  working  of  circuits. 

$2.95 

CBS— CITIZENS  BAND  RADIO  MANU- 
AL Just  about  everything  you  will 
need  to  know  about  CB  plus  service 
doto  on  34  popular  models  of  CB  gear: 
Codre,  Copital,  Citi-Fone,  Eico,  Globe. 
Conset,  Hollicrofters,  Heath,  ITT,  La- 
fayette, La  Salle^  Maqnovox,  Philmore, 
Poly-Com,  Vocoline.   Webcor,         $2.95 

DIT— DIODE  CIRCUITS  HANDBOOK 
by  Rufus  P.  Turner,  The  lowly  diode 
hos  come  into  its  own  these  doys. 
Here  are  neorly  100  diagrams  of  cir- 
cuits with  discussions  and  conplete 
explanations  of  their  operation,     $2*50 

HAI— HAM  ANTENNA  CONSTRUC- 
TION PROJECTS.  Low  cost  construc- 
tion methods,  transmission- lines,  on- 
tenna  tuners,  etc.  Over  two  dozen 
interesting    and    inexpensive    antennas 

$2.95 


I— SO  YOU  WANT  TO  BE  A  HAM 
by  W2DJ|.  Includes  all  the  would-be 
radio  amateur  needs  to  get  started  in 
hom  radio.  $2.95 

HAP-1— ABC'S  OF  HAM  RADIO— by 
Pyle  W70E.  How  to  get  a  Novice 
license.  Excellent  book  by  o  top  au- 
thor. $1 .95 


HRC— HANDBOOK  OF  HAM  RADIO 
CIRCUITS  by  W9CGA.  Includes  cir- 
cuit diagrams,  photos  ond  discussion 
of  the  circuit  of  36  pieces  of  ham 
equipment.  Here  are  the  basic  cir- 
cuits so  you  con  design  anything  you 
need.  $2-95 

MAT— ELECTRONICS  MATH  SIM- 
PLIFIED, Algebro,  trig,  logs,  ohms  low, 
frequency,  reactance,  inductance,  ca- 
pQcitance,  power  supplies,  etc,  Qutte 
comprehensive.  $4.95 

MCN— MODERN  COMMUNICATIONS 
COURSE— by  Noll.  Aimed  more  at 
commercial  radio  than  amoteur,  but 
on  excellent  book  for  home  study  or 
closs  work.  Covers  transmitters  and 
antennos  quite  well,  $4,95 

MMD— ELIMINATING  MAN  MADE  IN- 
TERFiRENCE— Whot  makes  it,  how  to 
find  it,  how  to  cure  it  in  hornes  foe- 
tori  es,  automobiles,  aircroft,  boots, 
etc.  Or  mayl>e  you  hoven't  been 
plagued  lately.  160  pages.  $2.95 

QAI4— 2ND  CLASS  RADIOTELEPHONE 
LICENSE  MANUAL— by  Noll,  Another 
73  author  makes  it  in  the  big  time. 
Q  &  A  manual  for  commerciol  ticket. 
Get  one,  you  never  know  when  if  1 1 
be  handy  .  ,  ,  ond  this  sure  proves 
whot   you  know,  or  don't   know. 

$3^95 

RSG— NORTH  AMERICAN  RADtO-TV 
STATION  GUIDE— Over  7500  stations 
listed  by  city,  state  and  frequency. 
AM-FM-TV,  $1-95 

SIH— SSB  COMMUNICATIONS  HANO- 
SOOK— by  W6YTH.  This  book  covers 
oil  known  methods  of  generating  SSB 
with  detoils  on  them.  Discussion  and 
schemotics  on  many  popular  SSB  rigs. 
Very  educotionol,  and  mostly  for  the 
tiam.  $6.95 

SWL-1— ABC'S  OF  SHORT  WAVE 
LISTENING — by  Buckwalter  Covers 
what  to  listen  to,  frequencies,  anten- 
nas, receivers,  QSL's,  space  s'qpajS: 
Good  basic  cook  for  SWLMng.        $1.95 

TCM— TRANSISTORS  CIRCUIT  MAN- 
UAL— by  LyteL  Schematics  and  de- 
scriptions of  over  200  transistorized 
circuits,  covering  (ust  about  anything 
you  can  possibly  wont  to  do  with 
transistors.  $4*95 


TUB— TUBE  SUBSTITUTION  HAND- 
800 K.  Thts  book  is  invaluoble  when 
something  goes  blip  and  you  ore  fresh 
out  of  the  exact  replacement.       $K50 

BOOKSHOP 

SUBSCRIPTION 

SERVICE 

While  you  ore  sending  in  on  ordet 
to  Bookshop  you  may  care  to  sub- 
scribe to  one  of  the  electronic  maga- 
zines. U.S.  only. 

Radio-Electronics    1    yr ,-.55.00 

Populor    Electronics    1    yr         ...    S4.00 

Electronics  World    1    yr,    $5-00 

ATV  Experimenter  1   yr.     . $L00 

QST  1   yr , . ,  ^  - 55.00 

CQ    1    yr,    (not   recommended)        SS-00 

Populor   Mechanics  I   yr,    $4.00 

Popular  Science  1  yr,  ...**..*.  .$4,00 
Science  &  Mechanics  1  yr,  ,....54.00 
Electronics   Illustrated   1   yr.  $2.00 


Send  check  or  M.O*  to: 
Rodio   Bookshop 

Peterborough 
New  Horn   Shire 
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C AL AM AR  SJeci^umiu  Ga. 


K6Hyr 


COLLINS^  HAMMARLUND,  MOSLEY, 
SWAN,  SIDEBAND  ENGINEERING, 
NATrONAL,  OON5ET 


2163A  FULTON  AVE,S>4C/?AM£N7QCAL 


BE   A   HAM 

Afternoon  or  evening  classroom  courses  in  Code 
and  Theory  for  the  General  license. 

Call  GR  8-3245 

RON  REED  ELECTRONICS  INSTITUTE 
W.  Los  Angeles  49,  Calif. 


WALKIE-TALKIE! 


6  meter,  150  mw,,  4  channel,  transistorised  transmitter 
with  AM  modulator.  Complete  with  transistors  and 
50.5  mc.  crystal.  Requires  only  12  volts  at  appro^E:,  35 
ma.  Idea]  for  walkie-talkie  or  get  10  to  IS  mile  rang^e 
with  a  beam. 

Only  $14.95  ppd.  while  they  last, 
VANGUARD   ELECTRONIC   LABS       DepK   H-9 

190-4S-99th  Ave.  Mollis  23,  N.  Y. 


LOOKING?  SHOPPING?  TRADING? 
TRYING   TO   SAVE   MONEY? 

Write  Bob  Graham  for  Special  Dea^s  on  New  and  Re- 
conditioned  used  gear.   Casli   or   Budget. 

Grahom   Radio 

Dept.  C,  Reading,  Mass.  Tel:  944-4000. 


Reyco  Multiband  Afitenno  Coils 

Traps   for   dipoks   .    >    .    high   strength    .    .   «    moisture 
proof    guaranteed    to    handle    a    full    KW. 
Model    KW-40   coils    will,    with    o    108    foot    ontanno, 
provide    operatron   on    10-15-20-40-80.        $12.50   let. 

For    information    on    other    models   write: 

FRED  L«  REYKOLDS  W2VS,  492  Ravenswood  Ave., 

Rochester  19,  New  York 


Hi 


FM  FM  FM  FM  FM 


F?^THU  30D  ISGmc  $45.00 


FMTRU  41V  30-50mc  $S5 


FMTR     3QD  3O-50mc  $45.00        50BR  base  sta.  30-50mc  $85 
FMTRU  80D  150mc  SeS-SlOO        80Y  base  sta,  30"50mc  $150 
FMTR   SOD  30-BOmc  S65-$100     T44A6A  450mc  SlOO  and  up 
Also-GE  sear  $35  and  up.     Ehimont  and  Link  gear  available. 

nnrthu/P^t  electronics 

IIUI   IllfVvJI      Box  7,  Chesterton^  Indiana 


NEW  conversion   of  BC-659  to  GB.  This  one   includes  AVC, 

Crystal     Filter,     PL    coupling,     electronic     push     to  talk, 

Scjuelch  Bras  and  more.  Conversion  kit  $20.60.  Plans  only, 
$2.00.   FOB  Citrus  Heights. 

JAY'S   CB  SERVICE 

PO  Box  173,  Citrus  Heights,  Calif. 


Don't    Fool   Around   With    Messy    Wire   Guys 

Polyethylene  ^\\y  line  reduces  installation  time  to  a  friicllim  of 
what  it  used  to  be.  Eliminates  need  for  insulators,  turnbuckles, 
brackets,  etc.  Length  easily  adjustable  after  installed.  This  ma- 
terial will  outlast  your  tower.  WonH  fitr^tcb.  Available  in  a 
v^ariety  of  bright  colors.  Write  and  send  25 c  for  SHmplc.  ^0% 
discount  on  orders  over  500  feet. 


5/ [6'' 
t  /  2' 


t/f 


1400  lb.  test  5c  per  foot 
20DO  lb.  test  Be  per  fBct 
Mi}0  lb.  test     14c  per  foot 


Check  or   MO   to 
Byron    Airpork 


SJ^LILED   METAL   CllYSTAL    W   spacing.    3rd   overtone.    With 
fractions.   Will  sihip   to  closest   fraction: 


:i7Me 

18MC 

2.^M(^ 

23  MC 

1  r>MC 

37i\ie 

1  fiMC 

3^MG 

17MC 

liyMC 

SOOKC 

$1.95  ea. 

13000KC 

1.95     "" 

40  MC 
42MC 

44MC 
45MC 
4(jMC 


4gMC 

l]5MC 
134MC 
135MC 


49e   each   or   3   for   $1.39 

TUBES 

707B  Klystron    .,,,..... 5  for  $1.00;  20  for  $2.95 

717  A  &ame  as   6SK7    5  f ot  $L00 ;  20  for  $2.95 

Sub    miniature    tube    assortment    removed    from    late    equipment 

6  for  $1.00  i  24  for  $2.95 

3DP1  3*  scope    tu!>e.    Produces    circular    pattern 

TUc  ea.;  2  for  $1.49 

3EP1  3*'  scope  tube.  Hiinllar  to  3BP1  but  smaller  base 

97c  ea. :  2  for  $1,79 

nFV7  3''  scope   tube 79c  ea, ;  2  for  $1.4^) 

2C46 ,  .  .   $1.79  ea. 

2C42 .  ,  . . $1.49  ea. 

APX-6  —  complete  with  tubes  and  conversion  data  for  1212  MC 

114.95  ea. 

tlM-52  —  Phone  patch $1.49  ea. 

iLVl-5il  —  Phone  patch  with  cord  and  relay $2.49  ea, 

JL eiepnone    uiai    .  ► .  .  <  . ,  ■  ■  »\.*  4  ***** .  *  ^  ^  *,,*•,****  i  * . .  ■ ,   ^i . ito  ea. 

ARA-2e  Keyer.  Can  be  used  to  key  trans mttters    ..,.  $3.49  ea. 

Sextant  Ba ubiety pe.    Has   automatic  averaging  reading  with  caj^e 

used  $8.95 

ConcertDne  recording  &  playback  cartxidgG,  used,  both  for 

$1.49  ea. 

Minimum    order  $5,00.    All  orders   FOB   Los  Angeles.    25%    de- 
po&it    on    COD    orders,    All   items    subject    to    prior   fia3e. 


J.  J.  GLASS  ELECTRONICS 

AIRCRAFT     •     MARINE     •     INDUSTRIAt    < 

16t5  SOUTH  MArN  STREET 

1624  SOUTH  MAIN  STREET 

LOS  ANGELES  15,  CALIFORNIA 

TELEPHONES:  Rl.  9-1179-9-1170 


CO. 

RADAR 


WRETCHED  K2PMM 


BADGES 

One  of  the  big  problems  at  hamf ests  and  club 
meetings  is  to  have  everyone  plainly  enough 
marked  with  their  first  name  and  call.  All  sorts 
of  stickers  and  pieces  of  cardboard  have  been 
tried,  plus  little  cards  which  can  be  typed  up 
and  stuck  in  holders  ,  .  *  all  have  the  same 
problem;  they  are  hard  to  read  from  any  dis- 
tance. 

The  best  answers  to  date  are  these  engraved 
laminated  plastic  name  badges  which  can  be 
read  by  Cousin  Weakeyes  from  seventeen  paces* 
You  are  in  luck.  We've  arranged  to  make  these 
darbs  available  at  a  real  low  price,  aU  per- 
sonally engraved*  The  badges  are  3"  x  %"  and 
come  complete  with  a  pin  and  safety  lock. 
Please  give  your  first  name,  call  and  specify 
whether  you  want  the  badge  to  be  bright  red 
with  white  letters  or  jet  black  with  white  letters. 

$1.00  each* 

Order  from 

73  Peterborough,  N.  H* 
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send  today  for 
your  444-page 

19S4  CATALOe 


world's  largest 
electronics  catalog 

BIGGEST  SELECTION 
BIGGEST  SAVINGS 


EVERYTHING  IN  ELECTRONICS  FOR  THE  AMATEUR 


get  every  ham 
buying  advantage 

LARGEST  SELECTIOK 

ALLIED  stocks  the  station  gear  you 
need — at  lowest,  money-saving 
prices.  Same  day  shipment  from 
the  world's  largest  stocks. 

HAM -TO -HAM   HELP 

Our  staff  of  more  than  60  licensed 
hams  goes  all-out  to  give  you  the 
personal  help  you  want.  Whether 
you  write,  call,  or  visit  our  Ham 
Shack,  you'll  like  the  friendly  in- 
terest and  attention  you  always 

get  at  ALLIED, 

NO   MONEY  DO^A/N 

Get  Top  Buying  Power  with  Your 
ALLIED  Credit  Fund  Plan — up  to 
24  months  to  pay. 

ALLIED  RADIO 

serving  the  Amateur  for  43  years 


•  Ham  Receivers  and  Transmitters 

•  World's  Largest  Stocks  of  Station  Supplies 
m  New  Build-Your-Own  Ham  Knight-Kits® 

«  Citizens  Band  2*Way  Radio 

•  Electron  Tubes  and  Semiconductors 

•  Test  Instruments  and  Meters 

•  Everything  In  Stereo  Hi"Fi 

•  Tape  Recorders  and  Tape 

•  Everything  In  Electronic  PartSp 
Tools  &  Technical  Books 

SEMD   FOR  YOUR  COPY  TODAY 


ALLIED   RADIO,   Dep^    14- J 
100  N.  Western  Ave.,  Chicago  80,  IIL 

□  Send  FREE  1964  ALLIED  Catalog 
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Name. 


PLEASt    ^fllMT 


Address. 


City. 
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.State. 
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j^XY  300  WfNS  IN  THE  STRETCH.  A  tough  race  aJI  the  way 


it  was  neck  and  neck  from  the 


i.  But  Galaxy,  through  superior  breeding  (research  and  development),  workouts  (field-home- 
3ile  testing),  and  the  best  owner/trainer  (World  Radio  Laboratories),  came  through  In  the 
:tch  and  is  paying  off  big  for  hundreds  of  cheering  hams.  When  you  buy  the  Galaxy  300  (300 
t  SSB  AM  CW  transceiver,  covering  80-40-20- meters)  you've  got  a  winner —  $299.95  wired, 
nake  it  a  daily  double  with  deluxe  matching  power  $99.95.  Like  a  full  run-down?  Mail  the 
pon  .  .  .  then  you'll  know  why  hamdicappers  everywhere  are  choosing  the  Galaxy  300. 

WORLD   RADIO   LABORATORIES 

3415  West  Broadway,  Council  Bluffs,  Iowa 

SEND  ME  FREE:  Q  RUNDOWN  SHEET  ON 
"GALAXY  300"  D  ALL  NEW  WRL  HAM  CATALOG 
a   QUOTE  ME  "TRADE-IN"  ON  ATTACHED  LETTER, 

NAME 


ADDRESS 
CITY 


ZONE. 


STATE 


^ORLD  RADIO  LABORATORIES 


West  Broadway  •   Councfl  Bluffs,  Jowa    •   Phone:  328-1651 
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Paliente,  Workmanship,  Inlegrily,  Experience  and  KnoU'-liou 


It  takes  more  than  parts  to  produce  a  rig  like  National's  NCX-3  SSB  transceiver ...  It  takes  vital  intangibles 
not  listed  on  any  spec  sheet  or  schematic.  PATIENCE  to  design  carefully  and  conservatively  .  .  .  1 
WORKMANSHIP  assuring  meticulous  attention  to  the  smallest  detail  of  component  plai;ement  and 
soldering  . . .  INTEGRITY  to  avoid  fanciful  claims,  and  to  ship  only  fully  tested,  quality-approved  units, 
backed  up  by  a  One-Year  Guarantee  and  a  nation-wide  network  of  warranty  repair  stations  .  .  . 
EXPERIENCE  with  every  phase  of  the  communications  equipment  business  —  from  the  design  and 
manufacture  of  atomic  frequency  standards  and  super-sophisticated  military  SSB  equipment  to  the  least 
glamorous  choke,  knob,  or  drive  ...  and  just  plain  KNOW-HOW  — the  know-how  you  expect  aftert 
nearly  half  a  century  of  building  ham  equipment  —  know-how  to  put  the  features  you  want  in  a  rig  like 
the  NCX-3  —  complete  CW  coverage  of  the  80,  40  and  20  meter  bands  as  well  as  the  phone  sections  .  .  . 
break-in  keying  . . .  built-in  VOX  . . .  smooth  SSB/CW  AGC  and  product  detector  action  .  .  .  built-in  S-meter 
.  .  .  built-in  AM  detector  for  compatible  AM  operation  ,  .  .  mobile  mount  at  no  extra  charge  ...  In  fact, 


all  of  the  features  and  performance  you  want  and  need  for  fixed  station  as  well  as  mobile/portable  use. 

Whether  your  choice  is  the  NCX-3  at  $369.00  or  any  one  of  National's  other  equipment  products  from 
$50.00  to  $1000.00,  you  can  be  confident  that  you've  also  bought  the  plus  factors  that  assure  you  of  con- 
tinuing enjoyment  and  long-term  reliability. 


National  Radio  Company 

A  Wholly  Owned  Stitasidiary  of  NafiOFiol  Compowy^  Inc* 
37  Washington  St.,  Melrose  76,  Moss. 
Worlci  Wide  bipoff  S&imi  A4  Aurifemo  Inc.,  95  Brood  Si.,  N.Y.C. 
Conodo;  Tri-Tei  Assocralet,  81  Sheppord  Ave,,  W.  WiKowdotf*,  Oratorio 


two  tones  might  work.  There  are  some  fairh^ 
sophisticated  filters  available  these  days.  We 
are  open  for  aiiicles  along  this  line. 

Slow  Scan  Television 

The  FCC  apparently  has  finally  come 
thrniigh  with  the  slow  scan  tv  permission- 
Well  have  the  exact  frequency  allocations 
by  and  by.  This  rule  change  has  been  hang- 
hig  fire  for  about  seven  years  now.  Oppo- 
nents to  the  proposal  grumble  that  the  slow 
scan  signals  are  horribly  wide  and  make  a 
mess  in  the  phone  bands.  Proponents  point 
out  all  the  things  we  can  do  with  slow  scan. 
We  shall  see  more  of  both  sides. 

We  have  a  couple  of  slow  scan  articles  in 
the  works  here  and  will  publish  them  as  soon 
as  we  can.  We  are  interested  in  more,  Andre 
of  Vanguard  Labs  has  an  idea  that  you  might 
like  to  play  around  with  .  .  ,  he  is  working 
on  a  system  that  will  use  a  regular  tv  camera 
and  monitor.  Then  you  would  record  the 
signal  on  a  drum  and  slow  down  the  drum 
for  radio  transmission.  The  signals  would 
record  on  another  drum  at  the  other  end  and 
this  would  speed  up  and  the  picture  could 
be  seen  on  the  monitor.  Instead  of  using  a 
slow  phosphor  viewing  tube  you  w-ould  just 
repeat  the  same  picture  over  and  over. 

At  any  rate^  slow  scan  is  here  so  let*s  see 
what  we  can  do  with  it.  Let's  try  to  cause 
as  little  QRM  with  the  signals  as  we  can 
and  see  what  kind  of  interesting  systems  we 
can  work  out.  It  wasn't  very  many  years 
ago  that  there  were  a  lot  of  laughs  when  I 
proposed  a  WAS  certificate  for  RTTY.  Now 
it  is  time  for  one  for  television! 

Your  Advanced  Class  License 

Our  series  on  the  Advanced  License  Study 
Course  is  winding  up  this  falL  If  you've 
followed  the  series  you  should  have  no  trou- 
ble at  all  in  getting  \our  ticket  and  keeping 
most  of  your  allocations.  We  will  continue 
on  with  a  study  guide  for  the  Extra  Class 
and,  I  suspect,  eventually  go  back  and  pro- 
vide you  with  a  course  for  the  General 
Ticket, 

Many  of  our  readers  write  to  tell  us  that 
the  course  is  being  used  with  great  effective- 
ness by  their  clubs,  with  an  hour  or  so  de- 
voted to  questions  and  answers  at  the  be- 
ginning of  each  club  meeting  based  upon 
the  current  text.  When  the  series  is  done  we 
will  bring  the  w^hole  thing  out  in  a  separate 
book  wliich  can  be  kept  at  hand  for  future 
club  courses,  .  ,  .  Wayne 


These  vafuable  EXTRA  features 
included  in  both  editions! 

•  QSL  Managers  Around  the 

m  Census  Of  Radio  Amateurs 
throughiiut  the  world! 

•  Radfo  Amateurs'  License 
Class! 

m  WorJd  Prefix  Map! 
«  International  Badio 
Amateur  Prefixes 


GET  YOUR  NEW 
ISSUE  NOW! 

Over  283,000  QTHs 
in  the  U.S.  edition 

$6.95 

Over  135,000  QTHs 
in  the  DX  edition 

$4.95 

See  your  favorite  dealer  or 
order  direct  (add  25C  for 
mailing  in  U^S,,  Possessions 
&  Canada.   Elsewhere  add 

Radio  flmateurs*  Prefixes 
by  Countriesl 

A.R.R.L.  Phonetic  Afphabetl 

Where  To  Buy! 

Great  Circle  Bearings! 

Internattonaf  Postal 
information!. 

Plus  much  more! 
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INC. 


Dept.  B,4844  W.  Fullerton  Ave. 
Chicago,  III.  60639 


en    (1i(* 
book  .  .  .  • 

"Ext  raordin  arily  complet  e" 
"The  wall  map  is  fabulous" 
"Absolutely   delighted"    .   . 


M    Reader    comments 

•ft 


DX    Hand- 

.  W3BINW 
.  .  K.5MVF 
.   WIMRS 


day 


invaluable" 


Ttk- 

* 

Ttk- 


"/  use  it  every 
W9CEL 

"Particularly    appreciate    the    80M    info*' 

.  .  ,  W9YBD 

"Must  reading  for  every  DXer"  .  .  W2API 

Order    your    copy    now.    $3    from    73, 
Peterboroufih.    NH  03458 


NOISE     BLANKER 

R€  rii  o V ^  %  i  n  lerferenc^  r  e  n  p  r  H  ed 
hy  mito  ignllions,  apiillance*. 
radarii,  ind  other  jwurces  of 
iilKh  i^neriEy  pulse  iii>l**-.  S^P*- 
eiliitilly  tlesifintni  for  VIIF  op- 
i Ttitur^  ri'nuiring  mux  I  mum  noise 
supprtfssioii  for  riit^ptlcin  of 
^viak  DX  and  sriUUT  filgnalH, 
C'nimcrU  \\\  the  utmK  In-hvpHi 
rtnverti/r  itnd  rtrpiver.  AU  sLilid- 
stdtt'  ticN-Jiiii  fcaiiirts  silkuii 
FJvId  ElTL-t'l  TranslKtors  for  reliaUiiJiy  iiml  b<^st  crows -i iitjd Vila- 
lion  rhurarlfTi^U*.'^.  SjHUlfy  tNJinurU'r  output  frefiueiUT-  t'bolce 
of  I2-I?t  inii^ilo  12^1-170  Xnv:  idjoiio  cir  liSV  rourteciors. 
SWAN  250.  Add  noi^e  hlanfemj:  npabllity  to  thU  fiopular 
iraiisrriitT  with  the  WI-::sTrOM  T.\'Il-:i:>i>  Soli>v  BUnk^T 
Mmnj!s  Oil  rear  of  cabinH  without  drHling:  ctsy  to  Insiall. 
Price:  $29.95  postpaid,  l^allf,  res^Jdim^  add  £ak»  l^%*  All 
PHMliirtA  ari'  warratutid  for  one  year  and  offered  on  «  sails- 
faciJon  or  return  basl^j. 

WESTGOM  ENGINEERING  COMPANY 

Box   1504  San  Diego,  Col.  92112 
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BET  IT  from  GOODHEART! 


EVERYTHING    UNCQNDmONALLY    GUARANTEED 

SI  Lie.  RECTif,  8000  PIV  400  MA,  Large  user^s  Icrmtfi, 
iTiTcnt*.  not  rejects!  Slater  SLAa8-2.  IMai;  ^eTeri(^,  t>  iiA; 
(wd  drop,   8,2  v,   CohL  |8  ea.    PAIR    Postpaid    S5i30 

ELDiCO  SSB  Adapter  SBA-1  with  book,  converts  any  re- 
cQher  with  4J^T>  kc  IF  to  8SB:  splcrl  either  uppor  Of  lower 
^Icli?  Uaml;  uIpcj  nchh  PW  ostUlat&r  Jf  you  hiivu  nnivt*, 
Miiii.v  Jtttinrtfi  ami  n  very  expunslve  unU  c*i*ii  ea 


R-23/ARC-5  Cainiiinnd  rcvr  lDn-55n  fe.  Sbp^.  wt.  J 
A,R.C.  12  ;r:;2  Cariimand  fcvr  54(l-li;uu  kc.  W;^  , 
LM*r4  fnr).  nieh^r  "n^Y  125  kc-20  mt',  15"  ... 
TS-323    UR    freq.    ;  20-4!?0    me.    Ml^c    ..... 

BC-22rs    OK    ._.  S57,50         TSW75    OK     .., 

CLOSING     OUT    Radio    Receivers    3^-4000    mc 
LOW    PRICES!    A>k  for  AVIi-lY   rv-i'-'J   sheet. 


fr     4-     h      q 


at 


14.95 

17,95 

..   57,50 

.  169,50 

.125.00 

CRAZY 


SP*6(J0-JL  KevT.  tl.M^^l  mc,  allpned.   ^td. 
R.^gj'URR   jrrrd  OK,   WAV  si>ly  ^   tii^k 


,  p  350.00 
. .525,00 


WANTEO-   GOOD   LAB   TEST   EQUPT  &   MJL  COMMUNIS 


TIME   PAY   PLAN:  Any  purchase  toialinff 
$l«iOj*'>  Iff  more,    tlnsxn   :         t'nt  OfU^ 


10% 


we  PROBABLY  HAVE  THE  BEST  INVENTORY  Or 
GOOD  LAB  TEST  EQUIPMENT  IN  THE  COUNTRY,  BUT 

PLEASE  DO  NOT  ASK  FOR  CATALOG!  ASK  FOR  SP^^- 
CtFlQ  IT6M5  OR  KINDS  OF  ITEMS  YOU  N££D!  WE 
ALSO  BUY!  WHAT  DO  YOU  HAVE7 


R.  E.  GOODHEART  CO.  INC. 

Box  1220-GC,  Beverly  Hills,  Calif.  90213 

Phones:  Area  213.  ofHee  272'S707,  messages  275-5342 


PLEASE  INCLUDE  YOUR  ZIP  CODE 
WHEN  YOU  WRITE  73. 


$$$    More  Dollars   $$$ 
FOR  YOUR  EQUIPMENT 

We  at  Bel-Air  pay  more.  Spe- 
cializing in  police  and  nnarine 
mom+oring  and  transmitting 
equipment.  All  HP,  FM,  busi- 
ness units.  Also  ham  gear  and 
tower  equipment.  Below 
wholesale  prices  on  many 
items  with  new  factory  war- 
rantees. 

Terms  available 


Wrife.  phoiti 


■We  pay  freight  on 
all  purchases 


The  Big  One 

Bel-Air  Elecfronics 

5403  Grand  Ave. 

Omoha,   Nebr.  68104 

402  451-6477 


WJW  Report 


Since  the  la^it  report,  conventions  and 
liiimfests  have  caused  QRM  and  we  missed 
the  lust  i.ssue  of  the  magazine*  We  now  have 
a  good  system  lined  up,  so  my  sei'vice  to 
all  of  you  will  be  speedier  and  more  ef- 
ficient. Remember  ,  .  ,  send  all  reports  di- 
rectly to  me.  Don  t  send  anything  to  73 
Magazine.  I  have  all  the  certificates  here 
and  am  sending  them  directly* 

We  still  need  a  good  club  in  W/Kl, 
W/K2,  and  W/K0;  as  well  as  Africa  for 
WTW  card  check  points. 

There  seems  to  be  some  confusion  about 
phone  certificates,  SSB  and  AM  are  both 
phone,  and  count  toward  the  award  for 
either  mode* 

Regiu'ding  Don  Miller's  cards  •  •  •  we  are 
only  accepting  the  ones  that  ARRL  accepts 
toward  DXCC,  tlius  no  one  can  say  we  make 
our  rules  as  we  go  along.  We  accept  as  a 
country  any  spot  recognized  by  any  national 
radio  society.  If  ARRL  accepts^  we  do  too. 
If  RSGB  accepts  it  we  do  too.  Send  25^ 
to  get  a  copy  of  the  country  list/ tally  sheet. 
This  will  relieve  any  doubts  you  might  have. 

There  are  strong  rumors  that  a  niimber 
of  fellows  ax-e  getting  close  to  WT\V~300 
on  20  now.  I  wonder  who  will  be  first  to 
qualify?  Check  your  cards  very  carefully 
as  we  look  them  over  with  a  critical  eye 
and  will  disqualify  any  which  show  they 
have  been  tampered  with. 

To  make  the  task  of  anyone  checking 
your  cards  for  the  awards  easier,  I  strongly 
suggest,  when  possible,  to  have  all  QSO  in- 
formation on  one  side  of  the  card,  along 
with  your  call  sign  in  fairly  large  letters. 
Next  time  you  have  QSLs  printed,  how  about 
keeping  this  in  mind?  The  business  of  flip- 
ping cards  over  and  over  when  checking 
them  can  become  a  chore  and  requires 
twice  t!ie  time. 

Remember,  to  qualify  for  WTW,  all  con- 
tacts must  have  taken  place  after  May   1, 

i9ea 

The  following  stations  have  qualified  for 
WTW  since  the  last  listing: 
WTW  '2au,    14    MHz  Phone: 

Certificate  #11,  K8YBU 

12,  PY3BXW 

13,  WGMEM 


100 


73  MAGAZINE 


WTW-100,  14  MHz  Phone: 

54,  K5TGJ 

55,  K4VKW 

56,  SV0WL 
WTW-100  21  MHz  Phone: 

13,  W6MEM 

14,  K4VKW 

15,  WAIEUV 
WTW-100,  21  MHz  CW: 

5,  W0RRS 
WTW-100,  14  MHz  CW: 

15,  K4CEB 
21  MHz  Phone  still  has  only  W40PM  with 
#1,  and  28  MHz  both  Phone  and  CW  still 
await  someone  to  pick  up  #1. 

As  soon  as  enough  scores  are  received, 
I  will  start  a  running  list  of  the  number 
of   countries   various   fellows    have   worked. 

.  .  .  W4BPD 


USED  MODEL  501  TV  CAMERAS 


''^" 


"%, 


Tell  Our  Adverfisers 


You  Saw  It  In  73 


MADE 
IN   U.S.A. 


$160.00  FOB  HdliS 

Each  month  we  have  a  liinited  nuniber  of 
used  TV  cameras  which  we  make  available  to 
hams  at  greatly  reduced  prices.  These  cameras 
were  rented  out  for  temporary  surveillance 
jobs  on  construction  sites,  county  fairs,  con- 
ventions, etc.  All  have  been  checked  out  and 
are  guaranteed  for  90  days.  Complete  with 
vidicon  and  lens. 


Used   Model  501    sale  priced 
$160*00  FOB   Mollis 

Don't  delay.  Only  a  few  used  cameras  are 
available  each  month.  For  specifications  send 
for  our  illustrated  catalog. 


VANGUARD       LABS 

Dept.  H,    196-23  Jamaicct  Ave.,   Hollis,   K.Y,   11423 


A  NOTICE  OF  HIGH  IMPORT 

While  we  have  had  to  reluctantly  inch  our  subscription  rates  up  just 
a  hair,  we  have  managed  a  real  coup  for  you^  the  dedicated  reader!  We 
have  nailed  down,  for  the  time  being,  our  three  year  subscription  rate- 
Take  advantage  of  this  obvious  oversight*  Sock  it  to  us*  Gold  is  up^ 
silver  is  up,  the  pound  is  down,  .  •  ,  we  warned  you*  This  is  a  good  deal. 
We  shall  say  no  more. 


I 


Name 


Ca 


Add 


Ciiy 


re$s 


.  State  . Zip 


New   subscription^ 


reitewaf- 


exfension?' 


$72  THREE   YEARSl 

n    One  year  $6 

n  HAM  RTTY  $3 

□  DX  Handbook  $3 

□  VHF  Antennas  $3 


While  you  are  at  it  you  might  as  well  order  some  of  our  nice  books 
listed  above.  Also  it  wouldn't  hurt  to  get  a  $3  binder  or  two.  And  re- 
member^  73  now  costs  a  lousy  $26.28  for  three  years  on  the  newsstand. 
Appalling. 


SEPTEMBER   [968 


[01 


BLOWERS 

standard  19"  rack 
cabinet  size  ;  llOv 
60  eye  General 
Electric  %  HP 
3750  RPM  motor 
with  5"  squirrel 
cage  blower.  Mfg^. 
McLean  Encrineer- 
irtBT  Lab*  with  dust 
filter,  55  lb*  ship- 
ping wt-  MOTOR 
ALONE  WORTH 
MUCH  MORE 
THAN  THIS 
PKICE 

NEW  $17.95 


COMPUTER    GRADE 

MFD         10  YDV 

25 
12 

ir> 

55 


ELECTROLYTICS 
5,000  Mm  m 


YIK' 


%0M0 

ro.oon 

(If  ou!  of  stock  we  wiU  send   next  highest  vatue) 
CHOICE    $1.35    each ID/$I2, 25 


2,500 
1,5*JQ 


75 
100 


isr-. 


INTEG HATED  CIRCUITS 

UL  014  open  sat^  Fairchild  with  lltl  difftreiit 
projects  to  use:  thlfi  I,t\  in-  NEW  from  inunu- 
factuier * . .  *  .$1.00  ea. 


3    DK^IT    COUJS'TEliS    type    u^ed    in    tape 
rtcr  ri.krs   .....,.,....,.,    50c  ea,,    1 0/$4,50 

TELETYPE  FAPEH  ROLLS   S*^^  wide 
.. ., ..,»,.   75c  ea„   1 2  roals  $7 JO 

TELETYPE  PAPER  TAPE  11/16^  wide 
, 25eca.^   case  of  4C/$7,50 

CRYSTAL  OSCILLATOR  KITS    USING    IX.   UL  914 

^U|)ke,  HHrriiqiiif'-rifli  ni^tput  f^rystal  Oiic,  raiig^  100  KC  to 
1(1  MC — Kit  inrludeii  FnIrfhiUi  1X\  UL  911.  cryt;titl  soclcett^. 
rcfiistors.    capaeilor,    *t    l*lONTEU    CIBCUIT    KQAKD,    with 

itiattuctions  for  asstjnibly , . . . $2*00  per  k.t 

V2V   5   A^IP    filament   transformer    with   over    load    fuse. 

NEW ,.. .    $3.00  ea. 

lono   l^IV— 1   AMP  DIODES 

Tonhttt  or  Epoxy   *.*,,,* , . 40fr  ta.    . . , ,  1 0/$3  J3 

JBM  RfgtilfltiJd  Transistor  Power  Supplies — lieaviJy  Altered 
and  regulEited.  Extremely  Imv  ri}:j>Ie — with  plug -in  reguUtor 
card — with   Bdicmaties 

12   V   Output    at    20    amp 
12  Y   Outinit    lit    Ifl    amp 
m  Y  Output  at  12  amp 
12  V  Output  at     4   iiiiiu 

2   amp 


12  T  Output   at 

Circuit  breafcprs  for  iioth 
variJiblo  frrm  11  to  Ui 
input.    Ex  c.  ell  I?  tit  condition. 


40  lbs 
il5  lbs- 
m\  lbs, 
15  lbs, 
10  lbs. 
(ship,  wt.) 

AC  input  and  DP  output*   ToltaEe 
volt»    with    pot.    115    VAC    60    eye 


$29.95 
$24.95 
$19.95 
S  14.95 
S  9.05 


Visit  our  2nd  Store  Opening  Sept.  1st. 
247  So.   Meridian,   Indiatiapolis,   Ind. 

638-7213 


R  &  R  ELECTRONICS 

1953   S.  YELLOWSPRINGS  ST. 

SPRINGFIELD,  OHIO 
Dept.  7F 

$2.G0  minimum  fitder  FOB  Spriufc-lield.  Ohio  GOD  order  25% 
deposit*  Please  add  sufficient  poatage,  we  refund  ail  unused 
amount,    Olilo  customers   add   ^%    sales   tax. 

SATISFACTION  GUARANTEED 
ON  ALL  ITEMS 


CROSSWORD 
by 


Michael    Kresila 

Box  57 

Marlon,     Ohio    43302 
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Across 

I.  An  amplifying  s+atlon   used  to  boost  the   volume 
on  long  telephone  lines. 

S.  Noise    heard    in    a    receiver   due   to    atmospheric 
disturbances. 

10.  The  lack  of  dilution  of  a  hue  by  white. 

I  i.  Flyback. 

12*  An  electrode   used   to  initiate  conduction   at  the 
desired  points  In  each  cycle* 

13.  Undesired  sound. 

14.  Aluminum,   (Abbr.) 
15*  To  make  merry* 

19.  A  series  ol  names,  numbers  and  words, 
2L  A  world-governing  body.  (Abbr*) 
22-  The       centimeter*gram*second       electromagnetic 
unit  of  a   magnetic  induction, 

26.  Also  called  piggy-back  control* 

28*  Trade    name    for    a    phenolic    compound    having 

good   Insulating   qualities* 
29.  Use  of  radio  signals  for  course-plotting, 
30*  To    push   with   sudden   force, 

31*  An    electrode   whose    primary   function    Is   to    re- 
verse the  direction   of  an   electron  stream^ 
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SCB-SILtCON*  CONTROL     RECTIFIERS! 


PRV 
50 

200 
300 


I6A 

-50 

r.i5 

1,40 


25A 

1.20 
1.30 
L65 


PRV 


400       K60 


600 

800 

1000 


l&A 


1.95 
2.85 
3.70 


25A 

1.90 
2.73 
3.fiO 
4.50 


SU4  Silicon  Tub«  ..$t.50i$«  5  for  $5 
5fl4  Silicon  Tube  ,._.$4#,  3  for  f 9 
e6€A    Silicon    Tube    ..$10®,    2  for  SIS 


MICA    MTG    KIT  T036.  T03.  TOlO,  4/Sl 

ANdOIZED    T03G    INSULATOR    5/$l 

ZENERS  I  Watt  G  in  20DV  ..9Qw,  3/$2 
ZENER3  10  Watt  B  to  150V  $1  o).  6/$5 
STABISTOR    up    to    Ten    Watt,    20  for  SI 

Wanted  Test  Sets   {TS)    &  E^uip. 

*  TRANSISTORS  ^  SCR'S  •  ZENERS!!^ 
Full  Leads  Factory  Tested  &.  GTO  ! 
PNPISO  Wan/ 1 5  Amp  HiPwr  T036  Case  I 
2N44I.   442,    277,  278,    DS50I    Up  To 

50/VCBO    %im.    7   for   $5 

2N278.  443,  (74.  Up  to  80V  $2(0^,  4  for  $5 
PNPI50   W/2Ni930,    1970  & 

2N2075,    2079 $2®.    3/$5 

PNP  30  Watt/3  A.   2Nn&.    156,  235.  242 
254,   255,   256,   257,   301   40€@    _..3for$l 
PNP    2N670/300MW    SSefS)     ,.,,_5fer$l 
PNP    2N67I  M    Watt   50c C©     *. 
PNP    25W'TO   2N533,   539.    540    , 

2NI038    6/$!,    2NI039    

PNP/T05   Signal    350MW   25e®, 
NPN   T05    Signal    IF.    RF.    OSC 
Finneii    Heat    Sink    180    SQ'.    $li@. 
Finned    Sink    Eeiuiv.    500   SQ',    S3  S . 
SILICON    PNP/TOS   &   TO  1 8   PC  KG 
2N327A.    332   U   8.   474  to  9.  541  to  3. 
935   t2}  7   &    1276  to   9.   35c:£ 


.4 
.2 


for  $1 

for  $f 

A  f«r  SI 

5  lor  $1 

5  for  $  I 

3/S2 

2/$5 


.4/SI 


866     C.T./2.SV/10A     FILAMENT 
XFMR    10    Ky   Insltd    $2^,    ....3  S5 


Basils* iteh    Ceramic   500 W   2P/6Pos*    $2  a 

SHy-400Ma    Choke    $4©     2/$5 

250 Mfd  (^  450  Wv  Lectlytle    $3@,    S/SJO 


Send   25c   for    New    Catalog 


ii« 


Tkot's  A   Buy" 

"TAB*'   *  SILICON   ONE   AMP   DIODES 
Factory  Tested  &  Guaranteed 


Piv/Rms 

50/35 

.05 


400/280 
.14 

1 000/700 
.50 


Piv/Rms 

100/70 
.07 


600/420 
,21 


r 100/770 
.70 


Plv/ftms 

200/140 

.10 


1700/1200 
1.20 


Piv/Rms 

300/210 

.12 


900/ G30 
.40 


2400/168 
2.011 


*v4//  Teits  AC  Sc  DC  ac  Fwd  &  Load/ 

1700  Piv/1200  Rm&  &    750  Ma, 
2400  Fiv/1680   Rms  (a>  750  Ma. 


10  for  $10 
6'for  $11 


Sllle(>n    Power    Diodes,    Studs    &    P.F, 


*♦ 


0 .  c. 

50PiV 

lOOPiv 

200PIV 

300Piv 

Amps 

35Rins 

70Rms 

l4QRms 

2IORnTS 

12 

.25 

,50 

,75 

.90 

'•    t8 

.20 

.30 

.75 

1.00 

45 

.80 

1.20 

L40 

1,90 

160 

I.S5 

2.90 

3.50 

4.60 

240 

3.75 

4J5 

7.75 

10,45 

0.  c. 

400Piv 

SOOpiv 

700Piv 

gooPiv 

Amps 

280Bms 

420Rm5 

490  Rms 

fiSORms 

12 

L20 

1.50 

1,75 

2,50 

••   18 

1.50 

Query 

Query 

Query 

45 

2.25 

2,70 

3.15 

4.00 

160 

S.75 

7,50 

Query 

Query 

240 

14,40 

19.80 

23*40    1 

Query 

irV  Buy,  Sell  &  Trade  As  Welti 


"TAB" 


TERMS:  Money  Back 
Guarantee!  Our  24tt) 
Year.  $5  Min.  Order 
F.O.B.    N.    Y.    C.   Add 

Shippmg   Charges* 

56  DX   PEARL  ST.,    BKLYN.    11201    N.Y. 

PHONE    212522*7300 

Send  25r  Far   Cdidlog 


DC    $*/i'     Meter/R  0^800  Ma     S3#.     2/55 
Socket   Ceramic   80fi   Tube 5/$ I 


Socket    Ceramie    4X150  ^oktar    . 
W.E.     Polar    R«lay-255A    $4^, 
Toroids  S«Mhy  New  Pckg  75c^, 

200   KC   Fre«  Std   Xtals    ,. 

2  Stde/eu  Printed  Ckt  Bd  New 
Finished  Pieio  Xtai$  Blanks  .. 
Line   Filter  4,5A@M5VAC    ..,* 

Line    Filter   SASIZSVAC    

Choke  4Hy/0.5A/27a  ^@  .,. 
H'std  Stevens  Precision  Choppers  ...  $1 
PL259A  &  SO 239  CO*AX  M&F  Pairs  3/$2 
Phone  Patch  Xfmrs  Asstd  ....  4 
FT243  Xtal  &  Holder,  surplus  ..  5 
Insltd    Binding    Posts    ^VEBY"    _.. 

Sun- Cells   Selenium    Asstd 

B^nd  Pass  Filters  60,  90,  150  cys. 
2,5  MH  Pi  wound  50OMA  Choke  ,.. 
Beam    tridkiitor    Selsyns    24VAC    , , 

Fuse    230MA/3AG     .... 50/$ I,    300/$2 

Oil      Cndsr      Strobe,      Photoflash      25MFD 

2000V    G.E./Pyranol,    $7©     2/*  10 

Resistor    Bleeder    50K/i00W    .,.«S   for   $1 

Send  25c  for   Catalog 

Diseaps  .OOK^  I0OOWVDC  lOe^  ..20/Sl 
D reaps.  2x  .004'^  lOOOW VDC  i5c@.  10/ SI 
Diseags  .03^-£1O0OWVDC  i5t(ar  ....l0/$j 
Diseaps   ,01    fai200flWVOC   I8e@    ..^*6/$l 

Discaps   .001    fd^SKVWDC   20c^    6/$l 

Diseapt  .005®5KVWVDC  23e@  ,,.S/II 
Diseaps     l30mmG/SKV    20e    ........  6/$l 

.02#50WVDC 25    for    Si 

6   or    12 VAC    Mfnifan    &    Blade    $1 


.,,.4/$l 
,. -3/110 
„-.4/S2 
.4/S2 
9x12'  $1 
...50/$ J 
e  fur  Si 
9  for  SI 
.•,4/$t0 


for   II 
for  SI 

25/ SI 
lO/SI 

-3/$3 
. .3/$l 
..2/$5 


^ 


X-Fcrmers    All    ll5l^*60Cjr   Primary — 

2500V#ICMa    &    Fil   %21^    ..... 4/|5 

IIOOVCT^  300Ma,  6v@  8A.  5V  @  3A  & 
t2SV  Bias,  abt  1200  VDC  S4@  ...3/St2 
4S0  Vct£>   40Ma   &  6.3^    L5A  CSD  $1.50 

10  Vetfcy   5A    &.  7.5   Vet   @   5A    $3 

6.3   Vet    I5.5A   &  6.3  Vet  @   2A    ..$4 

7.5    Vct@    t2A    S3@ 2/$5 


Down 

f.  To   preserve  for  tater  repraductlcn, 

2.  A   high-vacuum  thermiontc  tube   used  to  control 
th^  magnitude  of  current  flow*  (PL) 

3.  Also  called  antennas. 
4*  An  ionized  layer  in  the  atmosphere,  about  55  to 

85  miles  above  the  earth's  surface* 
6.   Representation   of  an   operating   system  by  com- 
puters  and    its    associated    equipment    and    per- 
sonnel 

7*  The   rotation   of  a   cross-section   of  a    waveguide 

about  the  longitudinal  axis, 
8*  The   parts  of  a  digital  computer  which  carry  out 

instructions  in   proper  sequence. 
9.  Capable  of  being   heard. 

16.  The  transmitted   portion    of  the    suppressed  side- 
band* 

17.  A    dielectric    that    retains    a    charge    after    the 
charging  field   is  removed. 

18.  A    metallic   alloy   having    special    magnetic    prop- 
erties. 

20*  Fixed  set  of  plates  In  a  variable  capacitor. 

23,  Slang   expression   for  radio  broadcasting, 

24,  A  position  of  authority  or  tryst. 

25,  A  refinement  added  to  an  impedance  bridge  to 
avoid   the  effects  of  capacitance  to   ground. 

27.  A  devicei  also  known  as  acoustic  radar. 

Solution  Pg,  1 06 


B 

n 

inn 

^ 

|y 

iTl 

UA 

% 

A 

$45  OPERATING   DESK 
FREE  WITH   TO  SUBSCRIPTIONS 

Walnut   Pervaneer  finish    18*'   x  40"   x   29"    high 

wifh  4  drawers,   great  for  transceivers.   Easy  to  ^ 

^  assemble,    FOB    Mo.   48    lbs.    Send    10    new    $6  ij- 

subscriptions.    USA   onfy.  ^ 

^    73,  PETERBOROUGH,  NH  03458   % 
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Solution  To  Puczle  on  Pg.  118 


ELIMINATE  IGNITION  NOISE 

ELECTRO- SHIELD  "* 

YOUR  ENGINE 

FROM   544.95 


ESTES  ENGINEERING  CO. 

543  W.  184th  St.,  Gardena,  Calif.  9024T 


Interested     in    what 
European  hanma  are 
accompliaking  at  the 
higher     f requ«nclc«  ? 


lEITSDlftlfTfUBOtWVHF  UHf  flmBFlUa 


Read    UKW   -  BEHlCHTE,      the   authoritative  German 
quarterly,    now  with  English  summaries!  Applications 
of  the  latest  VHF   and  OHF  techiuoues;    equipment  and 
ajii^im^  constTuction  details.      Each  sixty- page  issue 
packed    with   practical    articles    written   by    the    tiiost 
Oulstatiding    anxateurs    iii    Europe. 

Aimiial    subscription         U,  S,  A*    $3.  00^     Canada  S3.  25 
H.    Ingwersen*    PA^AFN  Box  87,     Topsfteld.    Mass.    01983 


CQ  de  W2KUW 

All  tubes  bougSt 

Electronic  items  waited 

Topping  all  offers 

TED  DAMES  CO. 

308  Hickory  St..  Arlington,  N.J*  07032 


Tell  Our  Advertisers 
You  Saw  It  In  73 


YOUR  CALL 

Please  check  your  address  label  and  make  sure 
that  it  is  correct.  In  cases  where  no  call  letters 
has  been  furnished  we  have  had  to  make  one  up* 
If  you  find  that  your  label  has  Bn  EE3*&*  on  it 
that-  means  we  don't  know  your  call  and  would 
appreciate  having   it. 


'^-k^i^ij^^H^^fr^^frii'C^'^i^iri^^^iti^triri^^^i^^ 


$200,000  IN  PRIZES 


$160  ENCYCLOPEDIA 
FREE  WITH  20  SUBSCRIPTIONS   ^^ 

New  American  Encydopedia  in  16  vol- 
umes, over  6000  pages,  over  1100  full 
'^  color  picturesl  Completely  up  to  date, 
^^  latest  edition.  FOB.  If  you  have  children 
-5  you  should  have  an  encyclopedia.  Just 
"^  send  us  20  new  $6  subscriptions  to  73. 
5  USA. 

I    73,  PETERBOROUGH,  NH  03458   | 
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Propagation  Chart 

September    1968 

tSSUED  JUNE  I 


J.  H.  Nelson 
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7 

14 

21 

SI 

21 

Zi\ 

31A 

PHILIPPINES 

1^1 

14 

7H 

7B 

7U 

7B 

J4Q 

14 

t4 

H      i 

u 

14 

PUERTO    RSCO 

14 

7\ 

7A 

7 

7 

7 
144 

14 

21 

2: 

21 

2.1 

21 

SOUTH    AFRICA 

14 

14 

TB 

14 

14 

2i\ 

21^ 

?li 

21k 

JIA 

21 

U.  S.  S.  R. 

7 

7 

7 

7 

^ 

14 

H\ 

]4\ 

14A 

14 

H 

7B 

WEST     COAST 

21 

14^ 

14 

7\ 

1 

7 

7A   i 

14A 

21 

2i 

n\ 

SIA 

CENTRAL  UH  TED  STATES  TO: 

ALASKA 

14  V 

14 

14 

7 

7 

7 

7 

7 

14 

14 

14 

14A 

AR<5E^fTINA 

21 

14  V 

14 

14 

14 

7 

31 

21 

21 A 

21A 

214 

21 

AUSTRALIA 

214 

21 

14 

14 

14 

7\ 

7B 

14 

14 

14 

SI 

214 

CANAL    ZOWE 

21^ 

14\ 

14 

14 

14 

■JA 

^14 

21A 

214 

!Z1A 

ai.\ 

2U 

ENGLAND 

7A 

J 

7 

7 

J 

7 

14 

21. \ 

144 

21 

m 

14 

HAWAII 

3JA 

n 

14 

14 

7A 

7 

7 

7B 

14A 

21 

21V 

14A 

IND3A 

U 

14 

14 

7b 

7B 

7B 

7n 

14 

14 

14A 

14 

14B 

JAPAN 

14\ 

14 

H 

7D 

7D 

711 

Y 

7 

14B 

m 

14 

14A 

MEXICO 

14  A 

14 

7 

7 

7 

7 

7 

lb 

I'tA 

I'i^ 

21 

21 

PHIUPPINES 

MA 

H 

H       1 

7D 

7B 

7Q 

7R 

7^ 

M 

14      ^ 

34 

— 

14 

PUERTO    RICO 

21 

14       ; 

14 

7\ 

7  A 

7 

14 

21 

31 

21 

21 

214 

SOUTH    AFRICA 

14 

14 

7D 

7B 

7B 

7TJ 

14A 

21 

:jj4 

214 

21 

21 

U,  S,  S,  R. 

713 

7 

7 

7 

7D 

71i 

14 

]'l 

14A 

11 

14 

7B 

■ 

WESTERN 

UNITED  STATES  TO: 

1    ALASKA 

14 

14 

L4 

FT 

1 

7 

7 

7 

7 

U 

14 

14 

ARGENTINA 

£1 

21 

14 

14 

14 

14 

H 

21 

ii\ 

214 

21A 

21 

AUSTRALIA 

214 

2IA 

2L 

U 

14 

14 

H 

14 

14 

li 

21 

2.1A 

CANAL    ZONE 

21  i 

21 

14 

H 

14 

74 

14 

21 

^lA 

514 

21 A 

214 

ENSLAND 

7V 

7 

rr 

7 

7 

1? 

7B 

14 

14 

I4A 

HA 

14 

HAWA.II 

ai  V 

^J4 

-1 

14A 

t4 

14 

144 

21 

iiA 

214 

14 

PI- 

INDIA 

14 

144 

14 

7B 

713 

7H 

7B 

7& 

14B 

14B 

14 

14B 

JAPAN 

21 

21 

]■; 

14 

H 

4 

4 

7 

T 

14 

14 

14 

344 

MEXfCO 

21 

14A 

14 

7 

7 

14 

21 

21 

21 A 

214 

7 

7 

PHILIPPINES 

21 

21 

14 

14 

7 

7 

7 

7 

14 

14 

14 

144 

PUERTO    RICO 

214 

14 

14 

14 

7% 

7 

14 

21 

^14 

31  \ 

31  \ 

214   j 

SOUTH    AFRfCA 

14 

14 

IB 

7D 

7B 

7B 

14 

14A 

21 

21 

2>     , 

21 

U.  S.S.R. 

7B 

7B 

7      j 

7 

7Q 

7B 

7P 

14 

14 

H 

14 

Tn 

EAST    COAST 

21 

I4\ 

14 

1\ 

7 

7 

74 

HA 

21 

21 

Zlh 

21\ 

A.  Next  higher  frequency  may  be  useful  at  fhis  hour, 

B.  Very  difficult  circoif  at  this  hour. 

Good:   1.  2,  8-13,   16.  17.   19-27 

Foir:  3.  4,  6.  7,   14,   18.   28-31 

Poor:   5|  14 

Note:    VHF    forecasts    have    been    discontinue    due 
to  lack  of  reliable  information. 


DUAL  GATE  MOSFET 

PRE-AMPS 


■  *fcjMfai^l|»hfc^ii 


'AN0UAR 


1 


to  175  Mhz.  $19*95  ppd, 
to  300  Mhz,  $23.95  ppd. 
to  400  Mhz.  $27,95  ppd. 
to  450  Mhz,  $31.95  ppd, 

m  Availabk  from  5  MHz.  to  450  MHz.  Bandwidth  is 
approximately   5%   of  frequency* 

•  Two  Dual  Gate  MOSFET  amplifier  stages  with  each 
having  a  tuned  inpui-  and  funed  oisfput.  Each  Dual 
Gate  MOSFET  is  actually  an  integrated  cascode  cir- 
cuit thus  giving  you  2  cascode  circuits  equivalent 
to  4  triodes. 

•  Exceptionally  low  noise  (2.5  DB  at  l75MHi,),  great- 
ly reduced  cross  n^odulatioEt  and  10  times  the  dy- 
namic range  [signal  handling  capability)  of  the  best 
bi -polar  transistors.  Also  superior  to  preamps  yslng 
junction    FETs    and    Single    Gate    MOSFETs. 

•  internal  connections  for  high  Impedance  AGC  or 
manuaf   gain   control    if   needed* 

•  Type  BNC  mput  and  output  receptacles  for  minimum 
loss  at   UHF.  Standard    impedance   is  BQ-75   ohms. 

•  Carefufly  tuned  at  our  laboratory  with  sweep  genera- 
tor and  oscilloscope  for  the  best  bandpass  character- 
Istic, 

•  Full   wave    UHF  diodes   protect  input  transistor. 
O   Operates  on  6  to    16  volts  DC,  5  to    15   Ma. 

VANGUARD  LABS 

Dept.  H 
196-23  Jamaica  Ave.,  Hollls,  NY  11423 


Wouldn't 

your  ad 

Look  good 

here? 
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LOOKING  FOR 
THE  WEAK  ONES? 

The  TEKRAD  Mark  V  antenna  has  an 
enormous  capture  area  compared  to 
quads  and  yagi  antennas  .  ,  ,  really 
pulls  in  the  weak  ones,  and  you  work 
what  you  hear! 

Missing  DX  off  the  side  of  the  beam? 
The  Mark  V  is  omnidirectional  so  you 
know   where   the   band   is    open   at  any 

time. 

Windstorms  worry  you?  The  Mark  V 
is  impervious  to  wind  and  wiU  stay  up 
while  the  quad  is  going  through  the 
neighbor's  roof. 

Like  to  work  all  bands?  Sure  you  do, 
and  the  Mark  V  will  instantly  put  you 
on  any  band  from  80M  to  lOM,  hori- 
zontally polarized,  with  high  efficiency 
and  low  VSWR.  Make  your  transceiver 
act  like  a  2KWPEP  rig,  loudest  on  the 


The  Mark  V  antenna  comes  to  you 
complete,  ready  to  use,  cut  to  length 
with  70  feet  of  feedline  for  only  $32.50 
postpaid.  All  you  have  to  furnish  is  a 
mast  or  tower  about  50-60'  tail. 

Order  foday  while  ffte  bands  are  ftof* 

W4JM/Ratf  W4SIW/Bil[ 


1 


EKRAD,  IHC 

RO.  BOX  57   VALPARAISO,  FLORIDA  32580 


DXERS  and  DXERS-TO-BE 

Want  to  keep  up  to  the  minute  of  what's 
happening  DXwise?  Subscribe  to  Gus 
Browninq  W4BPD's  new  weekly  DXERS 
MAGAZINE.  24  pages  of  DX  events,  earn- 
ing up  DXpeditSons,  QSL  info,  pix,  etc. 
Rates,  US  surface  $1 1.00.  US  air  mail  $12.90, 
West  Indies  $18.50,  S,  America  and  Eur- 
ope  $23.00,    rest  of  world    $30.00. 

New   rates   due   to   postal    Increase 

The  DXERS  MAGAZINE 
c/o  W4  BPD 

Rout«  1 1  Box  I6UA, 
Cordova t  S.C,  U^S^, 


'/S^i'e*  ^. 


753*  BIG  BE^^5 
Sr»  LOUIS,  MO.  *31» 


ALUMINUM  TOWERS 

Send  posfcard  for  Li7ercrfiire 


Dear  75, 

After  reading  Mime  tower  construction  artieles  in 
the  July  issue  of  73,  I  had  a  horrible  thought;  does 
the  aver  aire  ham  realize  what  the  cominon  termite 
miRht  do  to  a  wooden  tower,  if  given  the  chance? 

Anyone  constructing  a  wooden  tower  should  take  all 
precautions  to  prevent  damage  by  termites  or  other 
pesta  or  decay.  Consult  your  local  lumber  or  hardware 
dealer  for  the  necessary  materiak  to  treat  the  wood 
and  nearby  ground  to  prevent  any  such  damage. 

George  S.  Stevens   WB2ZFA 
Mays   Landing,   K.J* 


Dear  73, 

T  want  to  take  this  opportunity  to  comment  on  the 
incentive  licence  study  sections  in  your  magazine.  I 
think  they  are  the  best.  Really,  IVm  learning  more  by 
your  type  of  presentation  than  1  ever  could  out  of  the 
Hundbwk,  I  believe  that  basically  the  Handbook  is 
designed  fror  a  pei^on  who  has  a  basic  knowledge  of 
electricity  and  a  little  experience  of  the  same.  Coming 
in  cold  with  absolutely  no  knowledge^  the  Handbook  is 
very  confuting  to  me.  Most  of  the  other  hams  in  the 
club  here  think  the  i^ame.  In  other  words,  tine  business. 

G.  Gerald  Bnrger  WA0KUA 
Secy.  Huron  Amateur  Badio  Club 


Dear  Kay  la. 

Decidedly  like  what  you  are  doing.  The  humor  is 
ap!en<lid  and  your  Advance  Class  course  is  excellent. 
Keep  laughing  and  the  temptation  to  wring  your  handa 
is  not  BO  great,  88  to  you  too* 

Jim  Kaufman   WA0RD 
Boulder.   Colorado    80302 


Dear   Kayla, 

The  big  'MO  meter  push"  which  you  presented  in  73 
depicts  the  beginnings  of  an  excellent  campaign.  I'm 
all  for,  and  would  like  to  see  73  Magazine  present  and 
lead  a  year  long  marathon  designed  to  eliminate  the 
interference  caused  by  commGrcial  stations  on  40 
meters.  If  73  would  follow  through  w^ith  such  an 
**eliminatlon  marathon**i  I  promise  to  urge  most  of 
the  hams  with  whom  I  come  in  contact  to  support  the 
campaign. 

Possibly  73  can  print  up  some  pre- written  complaint 
letters  to  be  signed  and  mailed  by  US  hams  to  Radio 
lioscow»  VOA,  BBC,  etc.  I  bet  we  can  lick  the  inter- 
ferienee  problem  in  one  year  with  cooperation.  How 
about  it  73/ 

Marty   Hart  stein    WB6NWW 
Long  Beach,  Calif. 

OK,  ffHoir».  u*hnt  »ayf  VH  print  up  gome  form  letters 
to  be  used  a«  pefitwH^,  Let's  give  it  a  try^  If  can  onlif 
ro/tt  poMnffe  and  tht  work  in  geiting  signatures,  An^ 
oth4'r  itfeas  ffftm  renders  as  ta  hout?  to  better  make  tr*« 
of  40   Witt  be  appreciated  and  put  to  um. 


Dear  Wayne,  Kay  la,  and  Lin, 

After  a  one  year  trial  subscription  I  decided  that  73 
was  great.  I  must  say  your  editorials  are  right  on  the 
beam,  ao  to  speak.  They  are  my  thoughts  entirely  on 
almost  every  subject. 

Keep  up  the  good  work  and  put  in  more  humorous 
articles  like  Dilemma  in  Surplus  (June  '68 K  Keep 
putting  in  lots  of  ads,  I  read  them  word  for  word. 
And  •  •  .  best  of  alt  put  in  more  pictures  with  the 
articled,   especially  ones   about  decibels!   HI  HI. 

Brent  Christenacn  WA0STS 


[0& 


73  MAGAZINE 


Thought  that  I  would  let  you  know  that  as  lousy  as 
the  mail  ^service  is  over  here,  T  fixiaUy  ret^eived  my 
FebruaiT  issue  of  your  most  welcome  bit  of  ham  news 
from  the  States,  My  subscription  was  mailed  to  yoti  in 
November  at  the  same  time  that  I  mailed  subs  to  the 
other  two.  I  am  getting  IZ  Quite  regularly  even 
though  late.  I  must  say  that  I  am  a  bit  disappointed 
with  the  other  two  magazines  as  I  have  yet  to  receive 
my  first  copy.  As  you  well  know,  there  is  no  operation 
here  and  our  only  contact  with  the  ham  world  in  the 
states  is  through  your  magazines  for  which  we  are 
vety  appreciative*  There  are  five  hams  in  our  group 
and  by  the  time  the  nnagazine  gets  around,  it  is  well 
dog-eared  and  equally  as  well  read  and  appreciated. 
Keep  up  the  good  work.  Just  thought  T  would  toss  the 
roses  where  they  are  justly  due.  We  do  make  g-ood 
use  of  it  and  it  does  get  passed  around  and  then  filed 
in  the  operating  room. 

Herb    Wright    WB6IHE 
SaigOHt    ^ft'   Vietnam 


# 


Dear  73, 


With  great  interest  I  read  W2NSD's  editorial  on 
UFO*s,  I  have  been  interested  for  several  years  in  this 
subject.  My  views  parallel  those  of  the  editorial  and 
1  hope  in  the  near  future  1  can  assist  in  this  proposed 
program.  I  do  not  know  if  there  are  any  amateurs  on 
this  side  of  the  pond  that  are  interested  but  will  do 
my  best  to  find  out.  I  think  it  would  be  of  great  value 
to  have  an  arm  of  the  network  in  Europe,  I  will  keep 
my  ears  on  14250  and  in  the  meantime  try  to  scare  up 
some  interested  parties  on  this  end, 

Richard  J*   Malby 
APO  New  York  09176 


Dear  73, 

All  US  hams  and  relations  visiting  Spain  are  all 
times  welcomed  at  the  home  of  very  old  OM,  V.  S. 
Aiexandei-sen,  well  known  in  the  Amateur  World  be- 
tween 1927-1&36  as  ET2X,  ET3CS  and  ESSCX.  Vtn 
not  active  anymore,  but  I'm  still  a  ham.  Address 
Camino  Son  Toells  37,  St.  Augustin,  Palma  De  Mal- 
lorea,   Baleares,  Spain. 

V,  S,   Alexandersen 


Dear  73, 

Please  pass  along  the  word  that  I  still  have  a  bulk 
(800-F)  of  National  Zip  Code  Directory  flyers  to  pass 
out  free  to  anyone  sending  a  request. 


Earle  and  Marilyn  Mclv&r 

Box  8151,  Rochester,  N.Y.   14617 


DIODE  CIRCUITS  HANDBOOK 

An  Invafiiabfe  reference  book. 
Covers  rectifiers,  meter  circuits, 
mixers,  detectors^  modulators, 
products,  FM  detectors,  nois© 
Itmiters,  sque/ch,  AGC^  BFOVQ- 
multiplier,  sistr  protection,  AFC, 
Varicap  tuning,  audro  clippers,  FM 
modulator,  balanced  mods,  Yarac- 
tor  muftipliers,  field-strength 
meters,  wavemeters,  RF  probes, 
dummy  loads,  SWR  bridge,  fach- 
ometer^  nofse  generator,  square- 
wave  gen,  leners,  control  circuits, 
voltage  control,  etc.  Ml  different 
circuits. 

An  absolute  steal  at  $1* 

73  MAGAZINE 

Peterborough,   N.H.  03458 


Sheet    jt    Appiicatfon    Notes    Pfcg    of    I2<    $2.00 

KILOWATT    TOROID    BALUN    KIT:    Still    only    $S,00 

EXPERIMENTER'S  2  GORE  TOROID  KIT— This  famous 
kit  contains  cores,  wire,  and  charts  so  that  you  can 
make  your  own  high  Q  modern  Inductors  for  hun- 
dreds  of  practical   applkatiDtis.;   $I.SQ 

MtNIMUM   ORDER:  $L00 

Please  Add  2S|t  per  order 

for  Packing  &   Shipping 

AMIDON  ASSOCIATES 

12033  Otsego  Street 
North   Hollywood.  Calif.  91607 


"ARCTURUS"  SALE 

•  Tube  cartons  SAU^  etc.  size,  $2,15  por  100.  GSN7  etc. 
si7.e,  $2.55  per  100.  SUiGB  size,  $2.95  per  100.  5U4G 
sjiy.e,   .03c  each. 

•  7"  00*  TV  bench  test  picture  tube  with  adapter.  No 
ion   trap  needed.    Cat.    j^rBlV,   $7*!^J>. 

•  Sillt'on  rectifier,  octal -based  replacement  for  5U4,  5Y3, 
5AS4,  5AW4.  5T4,  SVi.  5Z4,  With  diagram.  Cat.  # 
Kect  1,   99c  <racU. 

•  5  transistor  circuit  boards  containing  up  to  0  tran- 
slators, plus  diodes,  resistors^  capacitors,  etc.  Cat.  # 
THIO,    99e. 

•  Kit   of   SO   tested    germ  an  J  urn    diodes.    Cat.    #100,    99c, 

•  HCA-llO*  ilyback  tjansforiner.  latest  type,  includes 
Bdiemailc  diagram,  appOtable  to  any  TV.  Cat.   #  BIl-l, 

•  Color  yokf.'s„  70'  for  all  round  color  CRT's.  Ca-t.  # 
XHC70.  ^I2.y5.  9fr  for  all  rectangular  19  to  25''  color 
CUT'S.    Cat.    ff   XltC90.    $12.95. 

•  Transistorized  U.H.F.  tuners  used  in  1965  to  19fi7  TY 
set^  made  by  Admiral.  IICA,  Motorola,  etc.  Removable 
fi&arijig  may  lary  from  one  make  to  another.  Need  only 
12  volts  d.c.  to  function.  No  filament  voltage  needed. 
KHsy   replacement   units.    Cat.    #    U.H.F.567.   $4.f^5. 

•  U.H.F.  Tuner— original  units  as  used  in  TV  sets  sucli 
as  RCA.  Admiral,  etc.  covering  channels  11  through  82, 
as  part  of  #94Dl73-2.  Complete  with  tube.  Drive  gear- 
ing Is  removal) Ik.  Can  be  used  in  most  sets.  Cat.  ^ 
IJ.H.F.    3.    $4  95, 

•  P.M.  tuner— Hi/Fi  amplifier  tuning  unit.  Times  from 
KS  to  108  mc.  Contains  two  10.7  Me.  l.F.  transformers, 
one  10h7  Bt>und  diaciiminHtor,  B;F.  oscillator  and  mixer 
stages  and  12DT8  tube.  I.F/s  are  standard  '*K'"  type. 
Circuit  diagram  for  building  F.M.  radio  Included.  Also 
Plan  for  buildinjj:  F,M,  tuntr.  Sam's  pliotofact  #020 
shows  2  applications,  1  for  radio,  1  for  Hi -Fidelity 
tuner    and    amplifier.    Cat.    #FM-20,    $4.95. 

Send  for  our  free  catalog  listing  thousands  of  similar 
best  buys  in  tubes,  parts,  kits,  transistors,  rectifiers,  ete. 
Orders  under  $5,00,  add  50c  handling  cliarge.  Include 
4%  of  dflliar  value  cf  order  for  postage.  Canadian  post- 
age  ll.ao  extra. 

ARCTURUS  ELECTRONICS  CORP. 

502*22iid   St*,    Union    City,    NJ.    07087    Dept.    73 

Phone:  201 -UN  4-5568 


TOROID  CORES 

Red  *'E" 

Cores-50a  kHi 

to  30  MHi- 

/t  =   10 

# 

OD 

[D 

H 

EACH 

T"200-2 

2.00'* 

1,25" 

.55" 

$3.00 

T-94-2 

•94 

M 

.31 

JS 

T-eo-2 

.80 

,50 

.25 

M 

T48-2 

M 

.37 

J? 

,50 

r-50-2 

JO 

.30 

J9 

.45 

T-37-2 

,37 

7J 

.f2 

.40 

T-25.2 

.25 

J2 

.09 

.30 

T-12-2 

J25 

.06 

.05 

.25        1 

Ye/low  " 

SF" 

Cores- 10  MH 

z 

to  90  MHi- 

/t  —  8 

r^94-6 

.94 

M 

.31 

.95 

T-00.6 

.60 

.50 

.25 

.80 

T-6a-6 

.68 

.37 

J? 

.65 

T-SO-6 

.50 

.30 

.19 

.50 

r^is-s 

,25 

.12 

.09 

.35 

T-12-6 

J  25 

.06 

.05 

.25 

Black  "W"  C 

ore£*30  MHi 

to  200  MHi' 

"       =  7 

T.50-10 

,50 

.30 

J9 

.60 

T-37-10 

,37 

.21 

.12 

.45            ; 

T-2S-I0 

,25 

J2 

.09 

.40 

T-12'IO 

J25 

,06 

.05 

as 

FERRITE 

BEADS:   .125"   x 

,I25'\ 

J£t 

=   900, 

With   Spec 
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GATEWAY 

ELECTRON  ICS 

6150  Delmar  Blvda,  St.  Louis,  Mo.  63112 

12  Volt  Transistor  Power  Supply  for 
GE  25  Watt  Progress  Line  Radio  $24,00 

GE  4  Fre.  Oscillator  Deck  for  GE 
Progress  Line  1 50mc  units.  Pro- 
vides osc.  sig.  for  xmtr  and  re- 
ceiver  ,_.««....„.„-«.-......-. -,..$14.50 

40-0-40    nnicro-amps  Z  ero    Center 

Meter  .     ......_._..._._..$  2,95 

12  Volt  DC  ^II7V  AC  Inverter 
Parts  Kit  200  Watt  with  diagram 
and  Instructions,  less  case  $14.95 

Jennings  Vac.  Var*  Cap,  (UCS-300] 

with  motor  drive  10-300  Pf  .„...,.$35.00 

Telephone    op-    headset    (Western 

Electric]  _ ,„._._„„_„„.,$  8.50 

Minimum  order  $5-00,  Sorry,  no  catalog 
at  this  time.  Write  for  specific  items. 
Watch  for  our  future  ads  in  73,  Stop  in 
and  see  us  when  youVe  in  St.  Louis. 

U.  S.  CRYSTALS 

.^ Surplus  Crysfah  —  Amafeur 

^^^^J^^K  ^"^^^^^  ^^^^-  CRIA/AR.  FT24I 

'■J^X^^^^S         HCi/U  and  other  misc.  crystafi 

Write  ior  free  Cafaloq 

U.  S.  CRYSTALS 

Los   Angeles,   Cetflf, 
P  O     Box  78397 


,,ES:  12.50 
_.EX  4.50 
.NEW  1.50 
..,LN  1.T5 
...LN  1.50 

£  I.  a  ff  A     l^^>u 

..EX  27.50 

.,.EX  i.m 

.  .EX  6.25 

;KX  12.50 


Reflectometcr   f^WH  Brldee  w/ileter,   30-lOOOmc    ...EX  8,511 

BC?33F   lO8*110iac  C«nvms  to  Satellite  Becw FIX  S.75 

TSrDl9'APM72A  3  Meters  3UP1-CHT  Tests  APG30  KX  37.50 
T465/ALT7   ilfmW  Xmlttr   ieS-353mc  w/2  fiMl^s    ..EaC  l».5fl 

T465  Schematic  pp.   1.00 Complete  Manual  pp.    «...   6.5ii 

TCSI2  XmiitT/Eucvr  Control  Box  with  Spelter   ,,-.EX  6j:. 

R44S/ARN5D  S3Dmc  Recrr  11  Tubes  3  Cavities EX  1.75 

Jonei   Xo.    574.23   MIeromatch  I>oiJt)Ier  Coupler 

C3186/APS38B   Control   Boi   with   Meter   . . 

CIS  A.R.C.  Tnie  12  Equlpmeril  Control  Bos  , 
Cf457  CcflitTDl  Box  for  It5,'}€/AR1U0  BeceiTer  ... 
C760B/A  Control  Bos  for  AKM-IB&C  Becei^ers  . 
C45  Control  Box  for  ABCl,  4  &  12  Euuipmeat  - 
Oiei  Tube  w/ Connectors,  lOO  W«iU  to  1200m*?.  . 
RI01A/ARN6  100-lT50kc  ll4!cfil¥er.  Four  Bands 
I  D9 1 8/ ARMS  -I*  XaHirators  BenriBff  Indicator  . 
AS3I3B/ARN6  Statlati  SeeklJiff  Loop,  100-lT50kc. 
RT3I6/APNI2  ie0-234mc  Trnnscelrer  w/Tubes  *. 
IDI69C/APNI2  3JP1  CBT  Scope,  Coax  Switcii  ..NEW  U.m 
AM300  Interfone  Amp  w/4  Tubes  ftild  Dynamotor  . .  KX  3.2rr 
PP33fi  Main  Power  Supply  fur  APRD  Receiver  *.,.EX  16,5U 
PP33?/APR9  Klystron  Supply  for  TN130,  TN131   ..EX  10.50 

tD226  pBnomtnic  InJlLutor  for  APIIO  IlecelTer   EX  UM 

R3I6A/ARR26  Id-Tiibe  ia2'174mc  AM/FM  Becvr,  IxN  22,75 
PP4GB  Power  Supply   for  mUA  Kecetors   400cy,    *.LN  4,75 

C<jlO  Control  Box  w/4  Tube??  far  E31GA  Reevrs EX  4M 

Scope  Xformer  in50V(?S:imti  n  Fil  Windings  GOcy,   ..UN  4.715 

SA325/U    CnsiSlal   Swltj:b   HIMT  i8\T}C  Motor   EX  (150 

Adaptor   Cable  PL259  tf>  BNC  Panol   Socket   LN  3/1.75 

OH  MITE  Z-5D  Badio  Prequeney  Choke   .--* .EX  0/1,00 

Rt.  Anrjlo  Drive  w.  CJears,  Unlvf^rsal,  U*  Shafts  *.EX  2/2M 

FBed*thrii  Capacitors  15  rni  Panel Three  Panels   .,,   /1. 00 

BNC  (UG290/U  Cuaslal  Panel  Soekota  ,,..,...,. EX  «/L00 
Coax  Q'  long  w/BNC  (UG2G0A/U)  Plus  each  end  EX  5/1.00 
Coax  S'  w/1  BNC  Plug  &  1  BNG  P^nel  Soclcet  ..EX  4/1,00 

E.  C.  HAYDEN  "«  "^MSfrJ,""* '"**""' 


mt 


Pric*s:  FOB  Bay  Saifit  Louis* 


ississippi   39520. 
Ternis;   Net,  CasK. 


i^  Price^^ — $2  per  2S  words  for  iton^commercial  ods;  $10 
per  25  word^  for  business  ventures.  No  display  ads 
or  agency  discount,   Include  y^'U'"  check  with  order. 

ic  Type  copy.  Phrase  and  punctuate  exactly  os  you  w7sh 
it  to  appear  No  all^capitql  gds, 

^  We  will  be  the  {ud^e  of  suitability  of  ads.  Our  re- 
sponsibility for  errors  esctends  only  to  printing  a  cor-^ 
reef  od  in  a  Jater  issue, 

if  For  SI    extra  we  can  maintain  a  reply  box  for  you, 

if  We    cannot    check    jnto    eoch    odvertiser^    so    Caveat 

Emptor    •    •    « 


l>AVCO  PR30  WANTED.  State  price  and  condi- 
tion. J,  A.  Tyson,  W9JXD.  5345  University  Ave., 
Chicago,  111.  60615. 


WRL's  USED   GEAR   tias   trial— terms— guarantee! 

SR46— S94.50;  SR5U0— $199.95:  HW12— §89.95:  HW22— 
¥89,95;  Galaxy  V— §28995;  Galaxy  300— $159.95; 
TX62— $99.95;    75A3— §229.00;    51J3— §395.00:    NC-300 

— ?149.95;  RMEfiDOO- §149.95.  Hundreds  more^low 
prices— free  Blue-Book  list.  Write  WRL,  Box  919, 
Council  BlulTs,  Iowa  51501. 

VERY  GOOD  LATE  MODEL  NCX  3.  Several  mod- 
ifications, outboard  10  kc  receiver  tune,  ALC.  and 
speaker.  §150,  AC  power  supply,  $35.  W7QBT,  890 
W.  21  Street.  Eugene,  Oregon  97405, 


WANTED,      ANY      eONDITION;      VOMf      VTOWIt 

Weatstone  Bridge,  Resistance  Decade  Box.  meter 
monuments,  Gil  Barber,  4155  E.  Carey,  Las 
Vegas,  Nevada  89110, 


NCX-5  MARK  11  and  NCX  A  in  excellent  condi- 
tion. S450  cash.  Write  K5TSH.  102  W.  Rampart  Dr., 
Apt.  Q203,  San  Antonio,  Texas  78216. 


HALLICRAFTERS  HT  32^  like  new,  S250.  Globo 
King  300A  161;  through  10.  CW,  AM.  with  your 
exciter  will  run  700  watts  SSB.  ALC,  extra  final, 
VFO,  S195.  ilka  new,  3-5  KVA  generator,  §200. 
Ship.  John  Smith.  1924  Dolphin  Blvd.,  St,  Peters- 
burg, Florida  33707, 


FOR  SALE:  HEATH  SB-301  rec.  with  CW  filter 
factory  aligned.  $2(iO,fK).  Knight  P2  SWR  bridge. 
§10.00.  Heath  Kit  H  D-10  electronic  keyer.  $35.00, 
Instrograph  code  practice  keyer  with  full  set  of 
tapes,  $25,00.  Ameco  code  practice  oscillator  and 
CW  monitor,  $5.00.  Value  of  all  equipment  new, 
$390.00.  Will  sell  individually  or  as  package  for 
§325.00.  D.  Wiilson,  7803  Dawn  Rd.,  Cincinnati. 
Ohio  45237, 

MODEL  #28  KSR,  $295.00.  Write  for  list  of  10 
years'  surplus,  RTTY,  FAX.  etc.  G.  White,  5716 
N.  King^s  Highway,  Alexandria,  Virginia  22303. 


WANTED:  Issues  of  73.  Oct.  *60  to  Dec.  '62,  Jan, 
66    to    Dec,     67.    Kirt    Fanning,    6021    Edgewood, 

LaFrange.  IlL  60525. 
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FOH  SALE;  Motorola  80-D,  12v,  complete  and  a 
Link  SOufs,  llOv  base  complete*  both  on  52,525HZ, 
S120  for  the  pair.  WA9GVE,  7424  lUinois  Rd.,  Fort 
Wayne,  Indiana, 

FOR  SALE:  Clegg  Apollo  Six  Linear  Amplifier, 
Brand  newt  Below  cost!  Contact  Jack  Baits.  Five 
Old  Tavern  Road,  Wayland,  Mass.  01778.  Phone 
653-6891. 

NORELCO  VIDEO  TAPE  RECORDER  in  perfect 
condition,  tape  and  all  additional  parts  included; 
CCTV  camera— 5115.00,  Vidicon— $10.00,  Vidicon 
Yoke— $10.00,  Elgeet  4"  Telephoto  lens— f2,7;  Re- 
verb—$15.00;  Simpson  260  VOM— $35.00;  Heath  RF 
Signal  Generator  IG-102,  §15.00;  EICO  R-C  Bridge 
&  RL.C  Comparator— SI  8. 00;  Tachometer — $10.00. 
Wanted;  6M  SSB  Transceiver.  WB2GKF,  506 
Mount  Prospect  Avenue,  Clifton,  N.J.  07012, 

FOR  SALE;  Complete  Hallicrafters  station  in  ex- 
cellent condition.  HT-37,  and  SX-100  with  R-66S 
speaker.  $300.  James  Winter,  RR  2,  Huron,  S.D. 
57350. 

■B^ ^ a. 

THE  NAM-DIHGER:  Warren  (Ohio)  AK.A.  Hth 
Annual  Hamfest,  Sunday,  August  25,  Newton 
Falls,  rain  or  shine.  Follow  arrows  from  Rt,  534 
or  Turnpike  Exit  14.  Talk-in  stations,  lO-fi-2-. 
Prizes,  swapshop,  homebrew-code  contests,  XYL- 
YL  program,  ragchews  galore.  Food  sold  or  bring 
picnic.  For  Hamfest  bulletin  write  W.A.R-A.,  Box 
809.  Warren,  Ohio  44451, 


TWO      METER      FCT      PREAMRLIFIER.      Typical 

spec  if! cations:  12  DB  or  better  gain  with  less 
than  2DB  noise  figure.  $10.95  postpaid.  Communi- 
cations Associates.  P.O.B.  13275.  St,  Petersburg, 
Fla,  33731. 


HALLICRAFTERS      HT32B;      S275;      NC-300,      §125; 

matching  pr  S13's  GG  linear  with  pwr  supply,  $50; 
TR-4  with  ac  pwr  supply  and  speaker,  $500.  Beau- 
tiful, K6SUQ.  5  Ryda!  Court,  Orinda,  Calif.  94563, 


WANTED:  Heath-VX-i,  Also  G-76  AC  power  sup- 
ply, must  be  in  fine  condition-  Cash.  G.  Gysan, 
53  Lothrop  St.,  Beverly,  Mass,  01915.  Phone 
922-3850, 


FOR  SALE:  VHF  EQUIPMENT:  6  meter  SSB, 
HX-30  and  HA-20  linear,  factory  wired,  mint  con* 
dition  with  manuals,  $245,00.  Gonset  communicator 
n-B.  6  meters.  12/1 17v  in  mint  condition  with 
manual.  S115.  Gonset  ^3350,  G~76  DC  power  supply 
<all  transistor).  S50.00.  WIVYB-J.  Gysan,  53 
Lothrop  Street,  Beverly,  Mass.  01915,  Phone: 
922-3850. 


TOROIOS^  uncased  44  or  88mH,  also  individually 
epoxy  encased  S8mH  for  standards,  any  5.  $1,50. 
255 A    relay    $2.10.    ISB    socket    70^    all    PP    USA. 

E.  W.  Evans,  K40EN,  220  Mimosa  Ln,,  Paducah, 
Ky.  42001. 


"SAROC"  FOURTH  ANNUAL  fun  convention 
scheduled  January  8-12.  1969.  in  Hotel  Sahara  s 
new  space  convention  center,  Las  Vegas,  Nevada. 
Advance  registration  closes  January  l,  1969. 
Ladies  program  in  Don  the  Beachcomber,  Tech- 
nical seminars.  FM,  MARS,  RTTY,  QCWA, 
WCARS'7255.  Registration  S12.00  per  person  en- 
titles ^'SAKOC*^  participants  to  special  room  rate 
SIO.OO  plus  room  tax  per  night  single  or  double 
occupancy,  admittance  to  cocktail  parties,  tech- 
nical seminars,  exhibit  area.  Hotel  Sahara^s  late 
show.  Sunday  breakfast  equal  to  any  banquet 
dinner,  ask  any  "'SAROC"  veteran.  Brochure 
planned  November  mailing  for  details  QSP  QSL 
card  with  ZIP  Southern  Nevada  ARC;  Box  73, 
Boulder  City,  Nevada  89005. 


ARC-1   Transceiver   IOO-}56  Me,  25  Waffs  AM. 

with   tubeSi    schema+ic,    conversion    info    for 

2-meters,  Used.  good.  50  lbs.  $20.00 

ARC- 1    only,    less   fubes,    $12.00 

BC.22I-AK  with  AC  Power,  Calib.  Book  £  Xfaf. 

$95.00 

TS'I74,  20-250   Mc.  Freq-   Meter,   on   rack   panel 

with  AC  Power,  Calib.  Book  &  Xfal.  $95.00. 

Bru^h     BL-202     2-chann&l     osctilograph, 

Used,  Exc.  $90.00 
Sorensen    3000S   AC    Line   Volfage    Regulatofi 

3000  V:A.  Used,  Eitc.  $125.00 

Non-LIfiear-SYsfems  451  Digital  Volimeter,  P*U.R- 

Send     lOc    for    flyer    listing    surplus    equipment, 

test  equipmenf,  new  and  used  ham  gear, 

JEFF-TRONICS 

4252  Pearl  Rd.  Cleveland.  Ohio  44109 


^ 


GO  VHF 


Go  THF  ihe  cKsy  YWF  Assoelatcs  way.  Send  fo?  deierlptl?e 
Technical  Jiulleiins  describing  our  complete  line  of  TRAN- 
SISTOR BKCKIVING  CONVKBTtras  and  YAH  ACT  OR 
FREQUENCY  AIULTIPLIERS  for  50,  lU,  22Q,  432  and 
1296  AIIIz. 


P.O, 


VHF  ASSOCIATESp  INC. 

Boic    22135,    DENVER,    COLORADO    &0222 


LARGEST  SELECTION   in   United   States 
AT    LOWEST    PRICES — «B    hr.    delivery 


Thousands    of    fr#<iu«nciei    ?n    itoch, 
Typ«      includt      HCWU,      HCI8/U, 
FT.24I,   FT-241,   FT*  171.   ate. 
5EK0  IDf  for  catafog  with  oidflator 
clrcuitt.   Rflfundad  on  first  prdtr. 

241108  Cryitil   Dr.,  Ft.  My«rt,  Fti.  S)90l 


EASY  CONSTRUCTION 

MEANS 

UNIT  CHASSrS 

WRITE 

DEVICES 

BOX  136.   BRONX.  N.Y.  104&3 


Get  more  watfs  per  dollar 

Serfd  fcr  free  list — 

xrami.  Arior*.  t^otii  $3411.00:  nticiri*wi.  Denw..  fUOJi.oo: 

Sw«n  r>Oii.  llemo.,  $iM.m;  S'lO  hr  $,14DD0:  Murkll  lAn.. 
Derm.,  irilUJ.Oft;  Collins,  a2H3.  $650,00:  HallicrafU^ra 
SHiiorPO   &    I'^^OOO.   hoth  $1250 JKI-   UstMj   for  $JMJo.t)0. 

FRECK      RADIO     &     SUPPLY     CO.,    INC. 

3B  Biltmore  Avcnu«       •        AsKfvitlfi,    K.C.  28001 
T.    T.    Frc&k   W4WL       7C4-254^fl55l        Doug   Jones    WB4mo 


"THE  COMPLETE  HAM  STORE" 
WHERE  YOUR  DOLLAR  BUYS  THE  MOST 

All  leading  lines  of  annateur  gear: 
We  give  best  trade-in  allowance 
for  your  gear  on  new  equipment: 
Call  us  for  the  best  deal: 

WE   PAY  CASH   FOR  HAM   &   CB   RADIOS 
CALL  OR   WRITE 

BOB'S  AMATEUR  ELECTRONICS 

927  N.W.  1st.  St..  OKLA.  CITY.  OKLA.  73106 

Phone  405-CE-5-6387 


WE  PAY  CASH 

FOR  TUBES 

lewispaul  ElectronicSr  Inc. 

303  West  Crescent  Avenue 

Allandaie,  Hew  Jersey  07401 


VibropleX 


ENJOY   EASY, 
RESTFUL  KEYING 

$21.95   to  $43. ?5 
THE  VIBROPLEX 

CO,,   INC. 
833   Br&cidwojfi 


TRADE  YOUR 
SURPLUS 

FOR  BRAND  NEW  GEAR! 

Yoyr  surplus  can  easily  make  a  good  down  pay- 
ment on  brand  new  ham  equipment.  Send  me 
your  list  of  surplus  and  tell  me  what  you  want. 
Bill  Slep,  W4FHY 

Write- Wire-Phone   tSlSI    722^1841 

SLEP  ELECTRONICS  COMPANY 

2412  Highway  301  N,  Elleitton.  FL  33532 


YOUR  SURPLUS  WANTED  BY 
THE   FASTEST  GUN   IN   THE  EAST 

No    horsing    around,    w«    pay    fast    ,    ,    .    in    24 
hours    ,    ,    ,    and    we    pay   more.    We'tl    swap    or 
trade    new    equtpmenl    too    .    .    .    We   quote    fast 
too.   We  also  pay  for  shipping,   insurance,   etc. 
You   call   fast,   now,   collect,   for  fast  quote. 

SPACE  ELECTRONICS 

dlv,  of  MJLUMY  EIECTROKICS  CORP. 
M    Summit  Ave.,    East   P«t«rtoa,   NJ.  07407,    (201)   79l'SOSO 


ETCHED  CIRCUIT  BOARDS 

,,,-.,,  2,75  Norke    rec.    .  - 

... 2.50  UTT  Y    Decoder 

a.aS  SWTI    Bridge 

.,,.,,,3,50  144  Comrertt'F  , 
4*95  CP   Osc,    Mon,    . 

Send   crdLr   or   Catalao   request  to   .    .   • 

HARRIS  CO. 

BOX   985,   TORRINGTON,   CONN.   06790. 
rnrsM.   Re3.   add  sales   tiiK. 


N"o\  Ice  T?EHS. 
llTTY  Kneoder 
rUP   Dippers 
[.ah  Supply    . . 
Kt?3'er   ,..,,.,, 


»«    ■    ■    -I     It    -IM'-IPV 
r    .    w    ■■     .    f     .    I   ,  "fc  M" 


SURPLUS  SALE 

W$  liiive  to  moT^  a   duanlity  of  matfrtal  out  of  one  of  oitr 

•E  in  rage  areus.  and  nt^e<J   return. 

Many    parts,    assemblies    and    aborted    material    will    h&    solfl 

at    fio^t    (or  helowi    on    a    Hr^l    come    first    served    basis, 

Uur  ipeeU]   sale   flyer    Is   aiaUuLile   by    sending  3   unused  @e 

postage  stamps  to  mier   poscait  &.   handling. 


BIGELOW  ELECTRON  res 
P.O.   Box  71 


Bluirton,  Ohio  45817 


RTTY  GEAR  TflR  SALE.  lAst  issued  monthly,  88 
or  44  MHy  torrotds  5  for  $1.50  postpaid.  Elliott 
Buchanan  &  Associates.  Inc.«  1067  Mandana  Blvd., 
Oakland.  California  94610. 


3000  V  @  3^F  brand  new  GE  Pyronal  oil  capaci- 
tors S3  each.  Can  mail,  3-lbs  each  shipping  wt., 
FOB.  P.  Wandelt,  RD  ^  1,  Unadilla,  New  York 
13849. 

WANTED:  Military,  commerciaU  surplus  Air- 
borne, ground,  transmitters,  receiver,  testsets  ac- 
cessories. Especially  Collins.  We  pay  freight  and 
cash,  Ritco  Electronics^  Box   156,  Annandale.   Va, 

Phone  703-560-5480  collect. 

CLEGG  VENUS  S  IV1  SSB  serial  100  33  w/ac  ps 
and  APOLLO  LINEAR  1200  265.  Both  units  re- 
cently factory  checked.  Included  SS  Booster  708 
308.  Everything  $450.00.  Eastern  Penna.  Write  Box 
968,  c/o  73  Magazine, 


SELL.  Excellent  CEIOOV, 
144A     RR     1,     Lexington 

301-863-5967- 


$495.   Kent  Markel,  Box 
Park,     Maryland     20653. 


rOR  SALE:  SXlOl— $100;  Knight  RIOOA— S70; 
Ranger  H— $150;  DX60— $40;  HW32— $75.  I>on 
Ahonen.  Rt.  1.  Bx  291A,  Lisle  Road,  Owego,  New 
York  13827. 

WANTED:  HA-10  LF  "MF  tuner,  new  or  used. 
F.  Rafalowski,  525  Home  Ave.,  Trenton,  New 
Jersey  0861L 

^ELL/TRADE:  Collins  mechanical  filters,  F45SN-20 

i2kcj.  F455N-30  <3kc),  F455N-40  (4kc),  on  partially 
eanabalized  Collins  sub-chassis  5407577006.  Will 
remove  filters  or  send  sub-assembly.  Trade  for 
or  buy  500kc  filters  for  5iJ4  receiver:  F500B-31t 
F500B-14,  F500B-08,  or  what  have  you  that  fits? 
W.  A.  Kernaghan,  1752  Kilohi  St.,  Honolulu, 
Hawaii  96819. 

FOR  SALE:  Thunderbolt,  Complete  with  spare 
tubes.  Will  ship.  $225.  K6HLO,  511  Oak  St.,  Rose- 
ville,   California   95678, 


THE  CENTRAL  NEW  YORK  CHAPTER  OF 
QCWA  will  hold  its  annual  banquet  and  meeting 
on  September  28,  1068»  at  Hanson*s  Hotel,  Oquaga 
Lake,  Deposit.  New  York.  Cocktail  QSOs  from 
5  to  7  p.m.  Buffet  dinner  at  7  p.m.  and  business 
meeting  and  election  of  officers  at  8;S0  p.tn.  All 
QCWA  menibers  are  invited  to  attend  and  enjoy 
this  program.  Use  exit  83  from  the  East,  exist  82 
from  the  West,  on  route  17.  Tickets  $5.  For  fur- 
ther information  contact  Clark  Galbreath  W2AXX, 
111  Keeler  St.,  Endicott,  N.Y.   13760. 

FOUR  CORNERS  FIELD  DAY!  September  21.  22. 
Ciub  station  K5WXI  will  operate  15,  20,  40  and 
80  meters  SSB  and  CW  day  and  night,  "5  0  7" 
award  for  working  this  station. 

THE  FOUNDATION  FOR  AMATEUR  RADIO  will 
hold  its  annual  Hamfest  on  Sunday,  September 
22  from  1000  until  1700  hours  at  the  Gaithersburg 
Fairgrounds  in  Gaithersburg,  Md, 

THE  IOSCO  RADIO  CLUB  presents  its  4th  annual 
Northeastern  Michigan  Hamfest  on  October  4,  5.  6 
at  East  Tawas,  Mich.  60  miles  north  of  Bay  City 
on  US  23.  Programs  will  begin  Friday.  October  4, 
at  6  p.m.  ending  Sunday  afternoon  at  3  p.m.  For 
additional  information  contact  Jerry  Mertz 
W8DET  or  Glenn  A,  Pohl  KSIYZ. 
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FLAT  PAK" 


»40 


INTEGRATED    CIRCUITSn 

We  inolude 

30  Basic  IC  Prolects 
RAO  lO-ELECTROK  ICS 
January  «    JULY   68  RTL  Logic 

it  First  Ume  anywhere  two  identical  IC's  in  one,  package.  lefectTOaJci^  World- 


DUAl 


I 


I 


1^ 


EPOXY  SILICON   TRANSISTORS 

^   l'l'^:^9*^'  ^^'  °  "•  "P"'  250MC 

J    3-3N3S68,  350MW,  200MC,  200BVC    NPIM 
J   4-2N3563,  NPN,  600MC,  20CMW 
J    3-2N3683.  NPN,  lOOOMC,  5MA,  200Mw""* 
□   3-14  WATT,  B'5000    nun    3A 

4-2N4313,  PNP,  600MC,  200MW 
n    4-2N3565,  500HFE,  npn,  200MC    .."i„.Z!" 


$1.00 
$1.00 
$1-00 
$1.00 
SKOO 
$K00 
$1.00 


FAIRCHILD*'    BRANO^ 

"FLAT  PAK"         RTt 
INTEGRATED  CIRCUITSsci 


FAIRCHILD 
INTEGRATED 


IN-LINE 
CIRCUITS 


900 

903-903* 

904-904* 

914-914* 

923 

923-923* 

927 


3  Input  Gate ™„$1 .69 

Half    Adder ,„$1.69 

Dual  2  Input  Gate  ,.«$1^49 

Quad  Inverter  ...*...,..*.*....,.*$1 .6? 


■ft  *  >■  ■  ft  d 


T«ireif,  with  data  sAe#ts 

a    930   DUAL      4  INPUT   GATE  &  EXPANDER 

933   DUAL    rNPUT   EXPANDER ._„ 

944   DUAL  POWER  GATE  ,„. .„,».•.*..., 

946  QUAD  2  INPUT  NAND/NOR  GATE  ..,, 

952  DUAL  7  INPUT  INVERTER  GATE 

953  2-2-3  INPUT  AND  GATE 

954  DUAL  4  INPUT  AND  GATE , 

955  8  INPUT  AND  GATE  W/2  INPUTS  

956  DUAL  INPUT  BUFFER    .„,. ,.„. 

100*s  of  other  IC's  including::  Flip-FIops, 
ters,  Adders,  etc.  Write  for  listing. 


#  4  4  f  i^  #  ^  m-mv  $  *»  ft  ■  ft  I  B-ift  i- 


i$1.00 
$1.00 
$1.00 
$1.00 

$K00 
$K00 
$K0O 

$i.oo' 

$1*00. 
Regis- 


** First  time  anywhere  two  identical  IC's  in  one 
package,  example  923-^23  contains  two  sepa- 
rate JK  flip-flops  In  one  package.  914's  and 
923.  We  include  50  uses,  =^*  Licensed.  V4"  X  V4" 

LINEAR  AMPLIFIERS     wuh  e/rcuffi  a  cforcr 


c 

E 
D 


702C  WIDE  iANO  DC    ..„»,•. t ..$3.98 

703H   RF-IF-FM ...*..-» $1 ,49 

709C  HI-GAIN  OPERATIONAL ...,..-»., $3.98 

71 OC  HI-SPEID  01 FF.   COMP „,......*  $3.98- 

71 IC   DUAL  COMPARATOR $4.98 


400  ^^ 


for 


$1 


^^ 


.«■ 


2IM706  a     ^ 


.5     l30  |t.. -300, 150    <§? 


4Jf//7   ORDERS 

irwiy      CHOOSE 

ANY 

1 

100  MfCROAMP 
PANEL  METER 


SILICON  POWER  STUD  RECTIFIERS 


PJV 

50 

100 
200 
400 
600 
800 
1000 


D 


3A 

,06 
.07 
.09 

.16 
•20 
.30 
.40 


6A 

L 

.16 

.22 

.30 

.40 

.55 

.75 

^_ 

.90 

D 

a 


□ 


12  A 

.20 
.25 
.39 

.50 

.75 

.90 

1.15 


55A 

D  .50 
G     .75 

~^  1.25 

J  L50 
J  1,80 
J  2,30 
D  2,70 


1  AMP  TOP  HAT  AND  EPOXIES 


HV 

50  □ 
100  Q 

200  D 
400  □ 

600  n 


SALE 
.05 
.07 

.08 

Jl 
J6 


PIV 

800  n 

1000  D 
1200  D 

1400  D 

1600  D 


SALE 
J9 

.31 

.44 
.62 


PIV 

180O  D 
2000  D 
3000  P 

4000  D 


,72   10000  D 


SALE 
.87 

1.05 
1.60 

1.90 

4,80 


^fi/?:^^/ 


MICROMINIATURE 

SILICON  RECTIFIERS 

Actual  Size 


AMP 


PIV 

50 
100 
200 
400 


Sal 


D 


PIV 
5f    600 

^<  too  D 
^nooo 
iif 


Salt 

2O1 
2S< 

3!c 


lOf  for  bargain  catalofir  on  Q  lOO's  of  %\  Poly 
Pak  assortments,  Q  transistors,  rectifiers,  zen- 
ers,  ICs,  Triacs,  SCRs,  etc.,  Q  parts  &  equip- 
ment. "It's  the  hottest  bargain  parta  catalog  in 
the  industry." 


Terms:  add  postage.  Ratedt  net  30,  cod's  25% 
Phone  Orders:  Wakefield,  Mass.  (617)  245-3829 
Retail;  211  Albion,  SU,  Wakefield,  Mass. 


POLY  PAKS 


P.O.  BOX  942  A 
Lynnfield,  Mass.  01940 


LIBERTY  PAYS  MORE!! 


WILL  BUY 
FOR  CASH 

ALL  TYPES 

ELECTRON  TUBES 
SEMICONDUCTORS 
Military  Electronic 

Equipment 
Test  Equipment 


L'V?:- 


PRESTEL  FIELD  STRENGTH..METER 

(Model  6T4G) 

Frequency  Range:  40  to  230 
and  470  fo  860  Megaher+i* 
Call  bra  fed  outword  from  10 
+o  50,000  Microvolfs,  Noihing 
makes  it  easier  to  properly  and 
speedily  find  the  correct  place 
to  install  TV,  FM  and  Com- 
munication Antennas*  You  can 
measure   and    hear   the    signals 

with    this   4^/2    volt    battery    economically    powered 

unit.  There   is  nothing   else   like  itl 

Only  $120.00 


WIRE,  WRITE,  PHONE  COlLEa!  WE  PAY  FREIGHT  ON  Ul  PURCHASES 


Liberty  Electronics,  Inc. 

648  Broadwayp  New  York^  New  York  10012.  Phone  212-925-6000 


RECEIVERS: 

BCAP  GR-10— 19S-410  KC  &  1-4-31  MC,  Used,  Checked^  $9t.9S 

BC-ii03— 20-S7;9  MC   FM   BecelTer  with  sensitivity   and  squelch: 

Used,  Not  Checkedl:   ..122.95      Used,   Checked  for  op.:   $32.95 

BC-348  Becelver— 200-500  KC  and  1.5-18  MC  w/Crysint  Phasing 

BFO,    ami    Vernier    Tuning,    AYC,    XIVC.    Prices:    Used,    less 

Dynamotor:   $69.5iJ — Used,    less   Dynnmotor;    operation   checkeil: 

Power   Supply    for  BC-348— 115   VAC    ,.,_    New:   $I8J5 

COMMAND  RECEIVERS  —  TRANSMITTERS: 

|!G.95 
19.95 
f4.B5 
I9.9S 
22.95 
12,95 

9.95 
I  a.  95 

24,95 
12.9$ 


BC-453— 190-550   KC,   with  Dynamotor    ....... Used; 

BC-454— 3.0-0,0   MC,    with   Dynamotor    Bo- New: 


, , Re-New: 
....  New: 

.Used: 

New: 

Xew: 

New; 

Unused: 


4  *  *  •  .  ■ 


BC-455— 6.0-&.1    MC,    with    DytttJDQotor 
R-25/ABC-S — 1.5-3.0  MC,   leti  D^rnAmoior    . 

B-2a/ABC-:J— I00-1S6  MC.    lesi   Dynamotor 

T-l«/ ARC— 2.1-3.9    MC    .Usttl:    $9.95 

T*IO/ARC— 1,0-5.3  MC    ,.,.,.   Used:  *G.95 
T-21/ARC—5.3'T,1  MC   .„.*.*   Usfd;  S6.&5 
T-22/ARC-5   7,0-9,1   MC 
T»23/ARC — 100-15ti     MC     «....».  ^i  *««•»,.,,.,.»,  .iMjv 

BC-&69— 3.0-4.0   MC    Gov't.    Reconc]Hior$Mi 

BC-456  Moduliitor—TTse  with  Commfliidl  Trnnsmittera   ... 
MD-7/ARC-5    MoUnlaior— x\JtC-5    and    Comm.    Trail*.    , 

RECEIVER  —  TRANSMITTERS: 

BC-e20  FM  TRAXSCEIVEH— 20-2T.9  MC  Crystal  Control,  and 
PB*9T    Power   Supply— (5 '12    YDC    .*. Re*New:     $19,95 

BC-050  FM  TEAXSCEn'EH— 2r-3g;9  MC  Crrsta!  Control,  and 
PE-117   Power   Supply— 6,  12   VI>C    ,. Ee~New:     19,95 

SCR-522  RECEIVER-TIUXSMITTER— AM  Pour  Channel  Crys- 
ttl   Control— 100-156   MC    ..,..,,..-. *..    Used:     29-95 

ABC-^100-15*J  MC  8  Channel  Crystal  Control  AM— Aircraft 
Equip.  Electric  Band  Chanjjo.  R-77/ARC-2  Receiver — Used:  24.95 
T-D7/ARC-3     Transmitter     Re-New:  29,50 

Prices  F.O.B.  Lima.  O. — 25%  Depoait  on  COD'b. 

Bl©    FREE    CATALOG— New    edition    just    off    the    press  I 
Send  for  your  FREE  copy  today.  Address  Dept.   73. 


FAIR   RADIO   SALES 

1016  E.  EUREKA  •  Box  1]05  •  LIMA,  OHIO  •  45802 


INDEX   TO    ADVERTISERS 
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91 
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Bigelaw.    110 
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Harris,   i  10 
Haydenp    \M 
Heath,    i9 
Hitnry  Rfidlo,   13 
HI    Par,    97 
Hun  tor,  33 

InfefnatJonii]  Crystal,  3 
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Ik  DutuqulAW  Fcu«4l  of  Would  Imalm 

The  experts  know  that  matchless  performance  can  only  be  achieved 
through  matched  components. 

That's  a  sound  principle  to  follow  whether  your  interest  is  racing 
engines,  golf,  fishing  or  doing  a  better  home  laundry.  It's  an  even  more 
important  criteria  when  you  travel  the  world  as  an  Amateur  Radio 
Operator, 

You  travel  tlie  first  class  ticket  when  you  go  on  the  Galaxy  line. 
Matched  components,  balanced  and  precision  produced  to  perform  as 
a  perfect  team-  A  team  that  will  tiike  you  anywhere  in  the  world ...  and 
bring  the  world  to  you. 

We're  Hams  ourselves^  so  we  know  that's  what  you  want  from  your 
equipment  investment 


^ 


See  the  CaJaxy  line  at  your  dealer  s.  If  he  doesti't 
have  it^  write  us  for  one  near  you  who  does* 

Oaeaxy  Electronics 


R 


Paceseffer  \r\  AmafeurlCommerciaf  Equipment  Design'* 
10  South  34th  Street   •    Dept.  73-M33   •    Council  Bluffs,  Iowa  51501 


**Drah€  4-Line  is  the  tnost 
satisfying  • . .  totatiy  efficient 


says  W0YDB,  Minneapolis  , , , 

To  quote  in  part  from  a  letter  recGived  from  W,  C.  Higgins,  W0YDB,  Minne- 
apolis, Minn,,  dated  May  10, 1968  . . . 

*\  . .  Enclosed  are  several  snapshots  of  my  hamshack  and  equipment 
Since  the  Drake  4-Line  is  so  predominant,  I  thought  that  you  might  like  to 
add  to  your  photo  collection  of  Drake-equipped  stations.  Granted,  the  gear 
is  not  the  new  B  series  but  it  is  still  the  most  satisfying  and  totally  efficient 
that  this  old-timer  has  used  in  32  years  of  amateur,  military  and  commercial 
electronic  experience.  I  earn  my  living  as  a  Production  Manager  of  (aero-' 
space)  electronic  instrumentation  production  . . ,  and  I  think  I  can  recognize 
excellence  in  electronic  engineering  design  and  performance  when  1  see  it 

**Again,  congratulations  for  developing  the  4-Line.  73  •  -  >** 

(Signed]  Bill,  W.  C.  Higgins 


Ask  ttu^  hum  who  owns  a  Brmhe 
4'Line  Rctir,  Xmtr  or  Linedr^.. 

or  write  for  detailed  specifications: 
Dept.  388    R.  L,  DRAKE  COMPANY  540  Richard  St.,  Miamisburg,  Ohio  45342 


i 


^i^i^^B^^^i^l 


